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PREFACE

This preface explains how information is presented for different platforms, as well as
the purpose and structure of the Natural Construct Administration and Modeling. It in-
cludes an overview of conventions used in this documentation and information about
other resources you can use to learn more about Natural Construct.

The following topics are covered:
« Mainframeand Unix Platforms, page 18
» Purposeand Structur e of this Documentation, page 19
« Document Conventions, page 21
» Other Resources, page 22
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Mainframe and Unix Platforms

The majority of theinformation in this documention applies to all supported platforms.
When differences in operation exist for different platforms, the following methods are
used to explain them:

»  When adescription appliesto only one supported platform, the platformisindicated in
parentheses. For example: (mainframe) or (Unix).

«  When aminor difference exists, it is explained in parentheses. For example: “Enter
CSTG at the Next prompt (in the Direct command box on Unix).”

«  When amore significant difference exists, anote explainsthe difference. For example:

Unix Note:
Enter ...

«  When major differences exist, separate sections or chapters are devoted to specific plat-
forms. The platform names are displayed in the section or chapter headings. For
example: Natural Construct for Mainframe or Natural Construct (Mainframe).
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Preface

Purpose and Structure of this Documentation

This documentation explains how to invoke and use the Administration subsystem of
Natural Construct. Its purposeisto help Natural Construct administrators:

« Maintain the existing models, code frames, and Control record for their companies

» Create new models
» Usethe utilities provided with Natural Construct

Thisdocumentation assumesthat, asaNatural Construct administrator, you have exten-
sive knowledge of Natural and the Natural Construct Generation subsystem.

The following table describes the information contained in each chapter:'

Chapter

Title

Topics

1

10

Introduction to
Natural Construct,

page 25

Using the
Administration
Subsystem, page 39

Using the Code
FrameEditor, page 81

Creating New Models,
page 95

New M odel Example,
page 153

CST-PDA Moddl,
page 175

CST-Clear Model,
page 179

CST-Read M oddl,
page 183

CST-Save Modd,
page 187

CST-Modify and
CST-Modify-332
M odels, page 191

—19 -

Contains a general description of Natural
Construct and the basic information you need
to use the Administration subsystem.

Describes the features and functions of the
Administration main menu, in both standard
and translation mode, as well as the
implementation of security precautions.

Describes the fields and features of the Code
Frame editor, as well as the line and edit
commands you can use in the editor.

Describes the procedure for creating a new
Natural Construct model.

Contains an example of how to create a new
model using the steps described in Chapter 4.

Describesthe model that generates parameter
data areas (PDAS) for your models.

Describes the model that generates clear
subprograms for your models.

Describes the model that generates read
subprograms for your models.

Describes the model that generates save
subprograms for your models.

Describes the model that generates modify
subprograms for your models.
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Chapter Title Topics (continued)

11 CST-Pregen Model, Describes the model that generates pre-
page 209 generation subprograms for your models.

12 CST-Postgen Moddl, Describes the model that generates post-
page 213 generation subprograms for your models.

13 CST-Frame Moded, Describes the model that generates frame
page 217 subprograms for your models.

14 CST-Document Model, Describesthemodel that generates document
page 223 subprograms for your models.

15 CST-Validate Model, Describes the model that generates validate
page 229 subprograms for your models.

16 CST-Stream Model, Describes the model that generates stream
page 235 subprograms for your models.

17 CST-Shell Moddl, Describes the model that generates a
page 239 template for amodel subprogram.

18 User Exitsfor the Describes the user exits supplied for the
Administration Natural Construct administration models.
M odels, page 245

19 Modifying the Describes how to modify models supplied
Supplied Models, with Natural Construct.
page 269

20 External Objects, Describes the supplied subprograms and
page 279 hel proutines.

21 Supplied Describes the supplied utilities for al
Administration supported platforms.
Utilities, page 391

22 Using SY SERR for Describes how to usethe SY SERR utility to
Multilingual Support, provide multilingual support.
page 403

Appendix  Appendix A — Containsaglossary of termsused throughout

Glossary of Terms,
page 423

this documentation.
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Preface

Document Conventions

Throughout this documentation, the following conventions apply:

Term

Description

Enter

Field

Invoke

Mark

Panel

Select

Specify

Window

Typeavaluein afield and press the Enter key.

In general, any area on a screen where users can type information,
select a value from a pop-up window, or indicate a preference by
marking a box or circle.

Activate or execute a program or menu.

Type anon-blank character in aninput field (for example, an X) to
select the corresponding option.

A full screen of information displayed by a program, etc.

One of the following actions:

» Movethe cursor to avalue and press the Enter key.

« Scroll through a selection box and highlight avalue.

» Double-click onavalue.

» Typethename of avaluein akey field and pressthe Enter key.

One of the following actions:
+ Typeavauein afield.
» Select avalue from a selection window.

A partial screen of information that overlaysthe current screen. A
window is usually displayed with a border.
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Other Resources

This section providesinformation about other resourcesyou can useto learn more about
Natural Construct. For information about these documents and courses, contact the
nearest Software AG office or visit the Software AG website at www.softwareag.com
to order documents or view course schedules and locations. Y ou can also use the web-
site to email questions to Customer Support.

Related Documentation

Other

This section lists other documentation in the Natural Construct documentation set.

User Documentation
For information about using Natural Construct, see:

Natural Construct Generation
Thisdocumentation isintended for programmerswho create applications using the sup-
plied models.

Natural Construct Help Text

This documentation isintended for programmers who create and maintain help text for
Natural Construct-generated applications, aswell asfor those who create and maintain
help text for user-written models.

Natural Construct Getting Started Guide
This guide provides a quick overview of Natural Construct and its many features and
capabilities. It isintended for programmers who are new to Natural Construct.

I nstallation Documentation

For information about installing Natural Construct, see the installation documentation
for your platform.

Documentation
This section lists documents published by WH& O International:

Natural Construct Tips & Techniques
This book provides areference of tips and techniques for developing and supporting
Natural Construct applications.

Natural Construct Application Development User’s Guide
This guide describes the basics of generating Natural Construct modules using the sup-
plied models.

Natural Construct Study Guide
This guideis intended for programmers who have never used Natural Construct.
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Related Courses
In addition to the documentation, the following courses are available from Software
AG:
» A sdf-study course on Natural Construct fundamentals
« Aningtructor-led course on building applications with Natural Construct

» Aningtructor-led course on modifying the existing Natural Construct models or creat-
ing your own models

—_23—
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INTRODUCTION TO NATURAL CONSTRUCT

This chapter introduces you to Natural Construct. It describes how to invoke the sub-
systems, use PF-keys, and access the online help. It includes sections on trandating to
upper case, handling messages, storing saved modules, and using direct commands.

The following topics are covered:
+ What isNatural Construct?, page 26
« Invoking Natural Construct, page 28
» Using PF-K eys, page 32
» Accessing Online Help, page 33
« Automatic Upper Case Translation, page 36
« Natural Construct Messages, page 37
« Storing Saved M odules, page 37
» Using Direct Commands, page 37
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What is Natural Construct?

Natural Construct isaset of toolsfor application devel opers. Created for Software AG’s
Natural/Predict environment, it hel ps application devel opers achieve higher productiv-
ity goals than are obtainable using Natural and Predict alone. At the sametime, Natural
Construct helps standardize and control the application development process.

Natural Construct contains a series of models you can use to create different Natural
modules (objects). The following table lists the advantages of Natural Contruct-gener-
ated modules over modules created in Natural alone;

Advantages

Benefits

Standardization and
quality

Reusage

Productivity

Minimize errors

Create a consistent user interface and code structure.

Once your model is tested and debugged, it can be used by
multiple users, problem free. Models help share your Natural
expertise, making optimal use of availabletalent.

The benefitsinclude:

» Reduce design considerations
»  Speed up implementation

» Reduce testing requirements

Avoid errorsthat are introduced by program cloning.
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Natural Construct Subsystems

Natural Construct contains the following subsystems:

Subsystem Description

Administration Used by the Natural Construct administrator to define custom
model s and mai ntain the models Natural Construct usesto generate
programs. The Administration subsystem is described in detail in
this documentation.

Generation Used by the devel oper to define specifications for the Natural
Construct models and generate the following modules:

» programs
» subprograms

» helproutines

« subroutines

» copycode

*  maps

» parameter data areas

+ local data areas

» global data areas

» Predict program descriptions
» code blocks

« JCL text (mainframe)

» User exit code

For information about this subsystem, refer to Natural Construct
Generation.

Help Text Used by documentors or devel opers to create and maintain help
text at the map and/or input field level. For moreinformation about
this subsystem, refer to Natural Construct Help Text.
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Invoking Natural Construct

Y ou can invoke the Administration subsystem in standard or trandation mode. Trans-
lation mode allows you to create multilingua specification panels for devel opers, as
well as dynamically maintain the panel components.

Thefollowing sections describe how to invoke each Natural Construct subsystem, how
to invoke the Administration subsystem in standard and translation mode, and how to
invoke the generation facilities from a steplib with Natural Security installed.

Note:  Alwaysterminate Natural Construct by pressing the quit PF-key or entering a
period (.) in theinput field on the Generation main menu. This method ensures
proper cleanup of the environment.
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Natural Construct Libraries

Copies of Natural Construct are stored in the following libraries:

Generation

subsystem
SYSLIBS

Help Text
subsystem

Generation

subsystem
SYSTEM

Help Text
subsystem

FNAT/FUSER Administration
subsystem

SYSCST Generation
subsystem

Help Text
subsystem

Security routines
L SYSCSTX Administration

subsystem

NCSTDEMO (Adabas)

NCSTDEM2 (DB2) Demo
T NCSTDEMV (VSAM) system

NCSTDEMS (SQL)

User
USERLIB applications

Natural Construct Libraries

Each library isavailableto different users and contains different subsystems. Thelibrar-
ies are described in the following sections.
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SYSLIBSLibrary

The SY SLIBS library contains modules used by Natural Construct. Thefollowing table
indicates who can usethelibrary, the subsystemsit contains, and the command used to
invoke each subsystem:

Users Subsystems Enter at the Next prompt:
All users Generation ncstg
Help Text ncsth

SYSTEM (FNAT) Library

The SYSTEM library contains modules used by Natural Construct-generated applica-
tions. Thefollowing table indicateswho can usethe library, the subsystemsit contains,
and the command used to invoke each subsystem:

Users Subsystems Enter at the Next prompt:
All users Generation ncstg
Help Text ncsth

SYSCST Library

The SY SCST library isused to modify the supplied models or create new ones. Thefol-
lowing table indicates who can use the library, the subsystems it contains, and the
command used to invoke each subsystem:

Users Subsystems Enter at the Next prompt:

Administrators Administration menu (standard mode)
menut (translation mode)

Generation cstg
Help Text csth

SYSCSTX Library

The SY SCSTX library contains sample security routines provided with Natural Con-
struct. It is used by administrators.

The security routines can be used as is or modified as desired. To make the routines ac-
tive, they must be moved to the SY SCST library.
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NCSTDEMO, NCSTDEM2, NCSTDEMV, and NCSTDEMS
Libraries

These libraries contain the Natural Construct demo system for different systems. Toin-
voke the demo system, enter “menu” at the Next prompt in the applicable library.

USERLIB Library
Thislibrary is created by Natural Construct users.

Executing Generation Facilitiesfrom a Steplib with Natural
Security Installed

With Natural Security installed, you can invoke the Natural Construct generation facil-
ities from a steplib. This allows you to override the supplied model subprograms at a
higher level steplib without disturbing the modules supplied by Natural Construct.

For example, you can define the following steplibs in your development library:
CSTMODS (your modification library)

SYSCST

SYSLIBS

SYSTEM

Using this configuration, you can easily change your standards without disturbing the
supplied modules. To modify any modulesin the SY SCST or SY STEM library that are
affected by changes, copy them into the CSTMODS library.

Note:  You can aso define multiple modification libraries in the steplib chain (to re-
flect corporate versus application standards).

When you invoke Natural Construct from asteplib, the highest |evel steplib should con-
tain areplacement for the NCSTG program, such as:

FETCH ' CSTG
END

Otherwise, the NCSTG program invokes the version of Natural Construct stored in the
SYSLIBS library.

Note:  If Natural Security isnot installed, see USR1025P in the SY SEXT library for
an example of how to set up your steplibs.
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Using PF-Keys

In Natural Construct, certain PF-keys have standard functions (pressing the PF1 key in-
vokes online help, for example). The PF-key lines, which are located at the bottom of
most panels, display the PF-key functions for that panel.

PF-keys 13 t0 24 are equivaent to PF-keys 1 to 12, respectively. However, only PF1 to
PF12 are displayed.

Note: Y ou can change the function and/or description associated with each key (for
moreinformation, see Administration Main Menu, page 40). Within this
documentation, we refer to the standard default values.

By default, the standard PF-keys and functions are:

PF-Key Name Function

PF1 help Displays help for a particular panel or field.

When the cursor isin afield followed by an asterisk
(*), pressing PF1 displays awindow from which you
can select avalid valuefor thefield. For information,
see Field-L evel Help, page 35.

When the cursor is not in a field followed by an
asterisk (*), pressing PF1 displays atable of contents
from which you can select atopic. For information,
see Panel-L evel Help, page 33.

Note:  An asterisk isthe default help indicator for Natural
Construct. The help indicator for your organization
may be different.

PF2 retrn Displays the previous panel. Pressing PF2 is
equivalent to entering a period (.) in the Code field on
amenu.

PF3 quit Terminates the Natural Construct session. In most

cases, a confirmation window is displayed when you
press PF3. Press PF3 again to complete the
termination process and return to Natural.

PF7 bkwrd Scrolls backward (up) through data.
PF8 frwrd Scrolls forward (down) through data.
PF10 left Displays the panel to the left of the current pandl. If

you arecurrently on thefirst panel in aseriesof panels,
pressing PF10 displays the last panel in the series.
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PF-Key Name Function (continued)

PF11 right Displays the panel to the right of the current pandl. If
you are currently onthelast panel in aseries of panels,
pressing PF11 displays the first panel in the series.

PF12 main Displays the Natural Construct Administration main
menu.

Help and Return Codes on Menus

On each Natural Construct menu, you are given the options*?’ and “.” asvalid menu
codes. Typing aquestion mark (?) inthe Functionfield and pressing Enter displayshelp
for that panel. It is equivalent to pressing PF1 (help). Typing a period (.) and pressing
Enter terminates the current program and returns you to the previous menu. Itis equiv-
alent to pressing PF2 (retrn).

Accessing Online Help

Natural Construct provides extensive online help. Y ou can display both general helpin-
formation for each panel (panel-level help) or help for aspecific field (field-level help).
Natural Construct online help is described in the following sections.

Panel-Level Help

While you are using Natural Construct, you can display help information about the cur-
rent panel by moving the cursor anywhere on the panel (except an input field) and
pressing PF1 (help).

Note: If the cursor isin an input field when you request help, Natural Construct dis-
plays help information for that field. For more information, see Field-L evel
Help, page 35.
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The following example shows the panel-level help for the Administration main menu:

Panel Hel p
Admi ni stration Main Menu

This menu lists the functions available within the Adm nistration
subsystent you use these functions to perform various adni nistrative
duties within Construct.

For translation node details, see:
<<Admi ni strati on Main Menu>>

For exanpl e, you use these functions to:

- maintain the Construct Control record defaults, such as the
default PF-key settings and dynamic attribute characters

- maintain the Construct conponents, such as the code franmes and
subprogranms used by each nodel

- invoke the supplied utilities to conpare nodels or code frames

- use the supplied driver prograns to invoke many of the internal
Construct subprograns

Page ... : 1 /[ 2
Enter- PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF1
frwd help retrn quit bkwrd frwd

Hel p for: P/ CS/ CSDWNWD/ 1

Panel-Level Help for the Administration Main Menu — Page 1

To scroll forward through the pages of help text, either enter anumber in the Pagefield,

press PF8 (frwrd), or press Enter.

To scroll backward, either enter anumber in the Page field or press PF7 (bkwrd).
To return to the main screen, press PF2 (retrn).

To display help about how to use online help, press PF1 (help) in any help window.

To display information about atopic enclosed within angle brackets (<< >>), movethe
cursor over the name and press Enter. A window is displayed, containing help informa-

tion about the selected topic.
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Field-Level Help

Natural Construct has two types of field-level help: passive and active. Passive field-
level help displays a description of afield on apanel. Activefield-level help displaysa
selection window containing the valid valuesfor afield. If active help isavailable, the
field is followed by an asterisk (*).

Passive
» Todisplay passivefield-level help, either:
1 Movethecursor to any field that is not followed by an asterisk (*).
2 PressPF1 (help).

or

1 Typeaquestion mark (?) in the first-character position of any field that is not followed
by an asterisk (*).

2 Press Enter (mainframe).

Active

» Todisplay active field-level help, either:
1 Movethecursor to afield followed by an *.
2 PressPF1 (help).
or
1 Type“? inthefirst-character position of afield followed by an *.
2 Press Enter (mainframe).
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The following example shows the help window for the Relationship namefield:

CPHRL Natural Construct CPHRLO

Aug 20 Sel ect Predict Relationship 1 of 1

Rel ati onshi p Rel ati onship type

NCST- CUSTOMVER- ORDER- HEADER Nat ural Construct

NCST- LI NE- HAS- DI STRI BUTI ON Nat ural Construct

NCST- ORDER- HAS- LI NES Natural Construct

NCST- POLI CY- COVERS- VEHI CLES Natural Construct

NCST- POLI CY- HAS- | NQUI RI ES Nat ural Construct

NCST- PCLI CY- | S- FOR- CUSTOMVER Natural Construct

NCST- PRODUCT- ORDER- LI NES Natural Construct

NCST- VEHI CLES- HAVE- COVERAGES Natural Construct

NCST- VEHI CLES- MUST- EXI ST Natural Construct

NCST- WAREHOUSE- CUSTOVER Natural Construct

Relationship ..........

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9-
help retrn bkwrd frwd

Position cursor or enter screen value to select

Active Field-Level Help Window

» To select avalue from the help window:
1 Movethe cursor to the line containing the value.

2 Press Enter.
Y ou arereturned to the original panel and the selected valueisdisplayed in thefield for
which you requested help.

Automatic Upper Case Tranglation

Natural Construct automatically performsthe commands to convert text from lower or
mixed case to upper case where appropriate. Headings are displayed exactly as entered
(lower or upper case), but if certain specifications must be in upper case, Natural Con-
struct converts them. When you exit, the case setting is restored to the same value as
when Natural Construct was invoked.

Mainframe Note:
Y ou must specify your teleprocessing (TP) monitor’scommand for lower case. In Com-
Plete, for example, issue the LOW command.
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Natural Construct Messages

Natural Construct sounds an alarm and displays warning messages for errors. Make
sure the alarm on your terminal is set to an audible volume.

Natural Construct also supports multilingual messages for your generated programs. If
you use message numbers, the message text for the specified language isretrieved at
execution time. If you use message text, the text for the specified language is inserted
into the program at generation time.

Y ou can change or add to these messages using the SY SERR utility.

— Messages 8000 to 8200 are stored in the SYSTEM and SY SCST libraries
— Messages 8300 to 8500 are stored in the CSTAPPL library

— Messages 1 to 9999 (error message text) are stored in the CSTMSG library
— Messages 1 to 9999 (screen prompt text) are storedin the CSTLDA library
— Messages 1 to 9999 (text for Actions) are stored in the CSTACT library

— Messages 1 to 9999 (text for PF-keys) are stored in the CSTPFK library

For al REINPUT and INPUT message numbers, you can also use the SY SERR utility
to add other languages. Generation and CDUTRANS messages are stored in the
CSTAPPL library. For information about defining references, see Defining SY SERR
Refer ences, page 405.

Storing Saved Modules

Any module generated by the default generators and saved by Natural Construct is
stored asaNatural structured mode object in the current library. Y ou can edit this mod-
ule as you would any structured mode Natural object.

Using Direct Commands

To navigate within the Administration subsystem, you can enter codes on menus, press
PF-keys, or issue direct commands. Direct commands take you to any function or menu
within the subsystem without using intervening menus. They are useful for experienced
users who know the menu structure, valid menu codes, and the required parameters at
each menu level. The following example shows the Command line:

Conmand

Y ou can string together as many commands as you like. If one of the codesis not valid
on the corresponding menu, Natural Construct displays that menu so you can enter a
valid code.
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Thefollowing diagram illustrates a sample direct command:

N\
O
& S
& s
&
@Q, {({o @e S
& P & S
& 00 & \\Q
6@ e 66 @60

Ll l
F E/ FRAVE/ DESCRI PTI ON

Sample Direct Command

This direct command invokes the Code Frame Menu (menu code F on the Administra-
tion main menu) and the Edit Code Frame function (menu code E on the Code Frame
menu) and displays the code frame called “FRAME” with the description, “DESCRIP-
TION", in the Code Frame editor.

A direct command contains the codes you enter on successive menus. Each direct com-
mand must begin with avalid menu code. When entering adirect command, leave a
Space between menu codes to indicate anew menu or level. Toindicate parametersthat
are at the same level, use aslash (/) to separate them.

Note:  Theslash (/) character isNatural Construct’ sdefault input delimiter. Y ou can
change the default delimiter by issuing the GLOBALS ID=new-character
command at the Next prompt (Direct command box for Unix) or the Natural
command line.

When you enter direct commands on the command line for amenu, Natural Construct
first determines whether the code is avalid option on that menu. If no code on the cur-
rent menu matches the first code in the direct command, Natural Construct checks the
main menu for a match.

Y ou can also issue direct commands at the Natural Next prompt (Direct command box
for Unix). Whileyou areinthe SY SCST library, for example, you can enter the follow-
ing direct command to invoke the Administration subsystem (MENU) and edit the code
frame, DESCRIPTION:

MENU F E/ FRAME/ DESCRI PTI ON
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USING THE ADMINISTRATION SUBSY STEM

This chapter describes how to use the Administration subsystem of Natural Construct.
It includes information on multilingual support and using the Administration main
menu in translation mode, as well as the user exit subprograms you can use to imple-
ment security.

The following topics are covered:
» Administration Main Menu, page 40
« Multilingual Support for Natural Construct, page 67
* Administration Main Menu in Trandation M ode, page 69
» User Exit Subprogramsto Implement Security, page 74

For information about invoking the Administration subsystem, see I nvoking Natural
Construct, page 28.
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Administration Man Menu

When you invoke the Administration subsystem, the Administration main menu is

displayed:
CSDMAI N Natur al Construct CSDVNMVD
Cct 04 Admi ni stration Main Menu 1of 1
Functi ons
M Maintain Mdels
F Code Frane Menu
S Muintain Subprograns
R Miintain Control Record
C Conpare Menu
D Drivers Menu
? Help
. Return
Function ........... _
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit mai n

Administration Main Menu

» To perform afunction listed on this menu:

1 Type the corresponding one-character function code in the Function field.
2 PressEnter.
The functions available through the Administration main menu are:

Code Function Description
M Maintain Displays the Maintain M odels panel, where you can
Models maintain the components that define a model for the
Natural Construct generation process.
F Code Frame Displays the Code Frame menu. Using the functions
Menu available through this menu, you can maintain the code
frames used by the generation models.
S Maintain Displays the Maintain Subprograms panel, where you can
Subprograms maintain the modify specification subprograms used by

the generation models.
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Code Function

Description (continued)

Note:
R Maintain Control
Record
C Compare Menu
D Drivers Menu

To ensure backward compatibility, this option supports
models written prior to V3.4.1. that generate subprogram
records. Models generated by the CST-M odify model
define windows and PF-keys without using the
subprogram records.

Displays the Maintain Control Record panel, where you
can maintain the default values for the Natural Construct
Control record (PF-keys, dynamic attribute characters,
help indicator, etc.).

Displaysthe Compare menu. Using thefunctionsavailable
through this menu, you can compare code frames used by
the models.

Displays the Drivers menu. Using the driver programs
available through this menu, you can invoke many of the
utility subprograms supplied with Natural Construct. (The
source code for these subprogramsis not supplied.)

These functions are described in the following sections. For a description of the Help
and Return functions, see Help and Return Codes on M enus, page 33.
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Maintain M odels Function
When you invoke the Maintain Models function, the Maintain Models panel is

displayed:
CSDFM Natur al Construct CSDFMD
Aug 07 Mai ntai n Model s 1of 1
Action ........ .. ..., __ ABCDMNPR
Model ......... ... ... ... BROWSE
Description ........ *0200. 1
BROWSE Program
PDA nane ................. CUSCPDA_ Status window ............ Y
Progranmming node ......... S Comment start indicator .. **_
Type ... P Program Comment end indicator .... __
Code frane(s) ............ CSCA?___ CsCB?___  CsCc?__
Modi fy server specificatn CUSCMA__ CUSCMB__ CUSCMC__ CusCMc _
Modify client specificatn CUSCMA__ CUSCMB__ CUSCMC
Clear specification ...... CUSCC___ Post-generation .......... CUSCPS__
Read specification ....... CUSCR___ Save specification ....... CUSCS__
Pre-generation ........... CUSCPR__ Docunent specification ... CUS-D___
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit frane mai n

Maintain Models Panel for the Browse Model

For adescription of the actions available through the Action field, press PF1 (help)
when the cursor isin thefield.
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Thefields on the Maintain Models pandl are:

Field

Description

Model

Description

PDA name

Status window

Name of the model you are maintaining.

Brief description of the model or the SY SERR number that
suppliesthe description. When amoduleisgenerated using the
specified model, this description is displayed as the first
heading on the panel.

Becausethisdescription ispart of the model user interface, you
can use SY SERR numbers from the CSTLDA library to
support dynamic translation. Within SY SERR, you can also
specify substitution variables (instead of hardcoding the
message). For example, SY SERR number *0200.1
corresponds to the English text, :1:Program. If you specify
*0200.1 in thisfield for the Browse model, Natural Construct
replaces :1: with the model name and the first panel heading
becomes Browse Program. (The actual heading is displayed
below thisfield.)

For more information about dynamic translation, see
M aintenance, page 404.

Name of the parameter dataarea (PDA) for themaodel. This
PDA is passed to the model subprograms to capture model
specifications. For more information, see Step 1: Definethe
Scope of the M odel, page 99.

Code that indicates whether the Status window is displayed
when amodule is generated.

If thecodeisY, you can press PF5 (optns) while generating the
modul e to display the Status window, which contains
information about the generation progress, save, and/or stow
functions. Y ou can also decide how the Status window is
displayed. The following example uses symbols:

<-- PREGEN CUWMNGPR
--> FRAME CUMNO
--> FRAME CU--B9

The following example uses text:

Endi ng Pre-generation Subprogram CUWNGPR
Starting Code Frame CUWVN9
Starting Code Frane CU--B9

« Todisplay symbols, enter “Y”.
« Todisplay text, enter “T".
« If you do not want the window displayed, enter “N”.

If thisfield is blank, it defaults to N.
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Field

Description (continued)

Programming
mode

Comment start
indicator

Type

Comment end
indicator

Code frame(s)

Note:

Modefor theresulting code. Valid codesare S (structured), SD
(structured data), or R (reporting) mode. All supplied models
use structured mode.

Set of charactersthat indicate the beginning of acomment line
for the generated module. Asrequired for Natural modules, the
default valueis**. Y ou can change this value for other
supported programming languages.

Code for the type of module generated by this modd. Valid
module types are:

« P (program)

» E (external; non-Natural)

» * (super model modules)

* N (subprogram)

»  S(subroutine)

« H (helproutine)

* M (map)

* L (local dataareq)

* A (parameter data area)

* G (global data area)

» J(JCL statements; mainframe)
» . (statement code block; .g)

o T (text)

» C(copycode)

+ blank (determined when amodule is generated using this

model; model subprograms must assign the CU—
PDA #PDA-OBJECT-TY PE parameter)

Set of special characters that indicate the end of acomment.
For some programming languages, this set of charactersis
required to generate modules. For PL1, for example, the
indicator is*/.

Names of the code frames used to create the specified model.
Thecodeframesarelisted in the sequence they areused during
generation. Y ou can specify a maximum of five code frame
names for each model; you can only use existing code frames.

Y ou can select a code frame and invoke the Code Frame editor
from this panel. In the editor, you can also define nested code
frames. For information, see PF4 (frame), page 46.

Code frames used to generate maps and data areas can only
have subprogram and comment lines.
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Field

Description (continued)

Modify server
specificatn

Modify client
specificatn

Clear
specification

Post-generation

Read
specification

Save
specification

Names of the subprograms executed when the M odify function
isinvoked by theNatural Construct nucleusfor server platform
generation. The subprograms are listed i n execution sequence.
To change the order of execution, change the order of these

subprograms. Y ou can specify amaximum of 10 subprograms.

Names of the subprograms executed when the M odify function
isinvoked by the nucleus for client platform generation. The
subprograms are listed in the sequence they are executed. To
change the order of execution, change the order of these
subprograms. Y ou can specify amaximum of 10 subprograms.

Name of the subprogram executed when the Clear functionis
invoked by the nucleus. The Clear function isautomatically
invoked prior to the Read function or when anew model name
is specified and the parameter data area (PDA) is different. It
istypically used to set default values for the model.

Name of the subprogram executed when the Post-generation
function is invoked by the nucleus. This subprogram applies
post-generation changes to the generated program. It is
typically used to perform model specification substitutions; it
is not supported for models that cannot be regenerated.

Name of the subprogram executed when the Read function is
invoked by the nucleus. It istypically used to retrieve the
specifications from a previously-generated module It is not
supported for models that cannot be regenerated.

Name of the subprogram executed when the Save function is
invoked by the nucleus (not supported for models that cannot
be regenerated). This subprogram is executed immediately
after the pre-generation subprogram is executed. It writes the
generation specifications so the generated program can beread
using the Read function.

If auser marks the Save Specification Only option, this
subprogram can be invoked even if generation cannot be
completed due to specification errors.
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Field Description (continued)

Pre-generation Name of the subprogram executed when the Pre-generation
function is invoked by the nucleus. This subprogram sets up
internal variables before the generation process begins. It is
typically used to set PDAC- variablesfor code frame
manipulation or to generate a module for simple models.

Document Name of the subprogram executed when the Document

specification function is invoked by the nucleus. This subprogram
documents generated modules in Predict as they are saved or
stowed.

PF4 (frame)

Press PF4 (frame) on the Maintain Models panel to select acode frame for editing. The
following example shows the Maintain Models panel for the Browse model:

CSDFM Natur al Construct CSDFMD
Aug 07 Mai ntai n Model s 1of 1
Action ........ ... ... __ ABCDMNPR
Model ......... ... .. .. BROWSE
Description ........ *0200. 1
BROWSE Program
PDA nane ................. CUSCPDA_ Status window ............ Y
Progranmming node ......... S Comment start indicator .. **_
Type ... P Program Comment end indicator .... ___
Code frame(s) ............ CSCA?___ CsCB?___  CsCc?__
Modi fy server specificatn CUSCMA__ CUSCMB__ CUSCMC__ CusCMc _
Modify client specificatn CUSCMA__ CUSCMB__ CUSCMC
Clear specification ...... CUSCC___ Post-generation .......... CUSCPS__
Read specification ....... CUSCR___ Save specification ....... CUSCs__
Pre-generation ........... CUSCPR__ Docunent specification ... CUS-D___
Command .............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit frane mai n

Maintain Models Panel for the Browse Model

To select acode frame for editing:

Move the cursor over the code frame you want to edit.

Press PF4.
The specified code frame is displayed in the Code Frame editor.
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Notice that the code frame names listed in the Code frame(s) field end with aquestion
mark (?). All code frames supplied with Natural Construct end with an 8 (used for code
framefixes supplied between releases) or 9 (used for original code frames supplied with
Natural Construct). To define a custom code frame for your model, copy the supplied
code frame, change the 8 or 9 to alower number (from 1 to 7), and modify the code
frame as desired. The next time Natural Construct calls that code frame, the one with
the lowest number is used.

For example, you can copy the CSCA9 code frame, change the name to CSCA7, and
edit it as desired. The next time Natural Construct calls CSCA?, CSCA7 is used.

When code frames are referenced in code (nested code frames), their names also end
with the question mark character. The question mark indicates a hierarchy in which the
code frame with the lowest number at the end of its nameis used.

The code frame naming convention is as follows:
Thefirst character in a code frame nameis always C.

The second and third characters are reserved for the two-character model identifiers,
such as MN for Menu or dash (—) for generic code frames used by multiple models.

Thefourth character is asingle letter from A-Z indicating a position within a series of
code frames.

Thefifth, sixth, and seventh characters are optional. They indicate specific functions
that are typically performed by nested code frames, such as wildcard support.

The last character must be a number from 1-9, with 9 reserved for the Natural Con-
struct-supplied code frames and 8 reserved for any future updates.

Note:  Thelast character refers to the last position in the code frame name, which
may or may not be the eighth physical position.
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Example of a code frame containing a nested code frame

The following example shows the CSLBA9 code frame, which is used by the Browse-

Select model. 1t contains the nested code frame, CS-BA?:

Code Frame ......... CSLBA9 SI ZE 17120
Description ........ Browse- Sel ect* nodel main body FREE 82673
> >+ ABS X X-Y _S214 L1

Top...+....0....+ ...2....+ ... 3. ...+ ... 4 ...+ ...5....+...6....+....7.. TC

PROG
REPEAT /* Repeat |oop to allow escape of program fromw thin subroutine.
*

khkkkkkkkhkkhkkhkkhkkkkkkx St art Of Wl n Program LOgI C kkhkkkhkkhkhkhkhkhkhkrkkkkkkdkxkx
*
RESET #FI RST- &UQ FOUND #REDI SPLAY- SCREEN #NMATCH FOUND
CS- BA? F
NOT PROCESS- SELECTI ON COLUWN AND PROCESS- SELECTED- RECORD 1
/* "
/* repostion to selected field if cursor selection
| F #CURS- LI NE > #FI RST- ACTI ON- LI NE
| F #SEL- TBL. #&UQ(#CURS- LI NE) NE #NULL- &UQ
ASSI GN #FORWARD = FALSE
ASS| G\ #MATCH- FOUND = FALSE
ASSI GN #START. #KY = #SEL- TBL. #KY( #CURS- LI NE)
ASSI GN #START. #&UQ = #SEL- TBL. #&UQ( #CURS- LI NE)
END- | F
END- | F
ot 20 B A+ BB T T

Example of a Code Frame Containing a Nested Code Frame

For more information about modifying the supplied code frames, see Step 5: Create

the Code Frame and Define the M odel, page 156.
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Code Frame Menu Function
When you invoke the Code Frame Menu function, the Code Frame menu is displayed:

CSMVAI N Natur al Construct CSMWNMD
Aug 07 Code Franme Menu 1of 1

Functi ons

E Edit Code Frane

S Save Code Frane

L List Code Frames

P Purge Code Frane

C Clear Edit Buffer

H Print Saved Code Frane

? Help

Return
Function ........... _
Code Frame ......... ____
Description ........
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

help retrn quit mai n

Code Frame Menu

» To perform afunction listed on this menu:

1 Typethe corresponding one-character function code in the Function field.
2 PressEnter.
The functions available through this menu are described in the following sections.
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Edit Code Frame Function

Use the Code Frame editor to create or modify a code frame. If you do not specify a
code frame name in the Code Frame field on the Code Frame menu, the Code Frame
editor isempty when it is displayed (see example above). If you enter the name of an
existing code frame, Natural Construct reads it into the editor.

Code Frane ......... SI ZE
Description ........ FREE 56825
> >+ ABS X X-Y _ S L

Code Frame Editor

wn

To return to the Code Frame menu, enter “.” (period) at the > prompt.

The Code Frame editor supports all edit commands except the RUN, CHECK, TEST,
STOW, and SAVE command. For more information about the Code Frame editor, see
Using the Code Frame Editor, page 84.

For more information about modifying the supplied code frames, see Step 5: Create
the Code Frame and Define the M odel, page 156.

Save Code Frame Function

This function saves the code frame currently in the edit buffer to the Natural Construct
Code Framefile. If the specified code frame name already exists, the message “ Code
Frame exists. Press Enter to confirm replace” is displayed. Y ou can either change the
name or press Enter to update the existing code frame.
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List Code Frames Function
The following example shows the Select Frames window:

CSMLI ST Nat ural Construct CSMLI STO
Cct 07 Sel ect Franes 1 of 1
Frame Descri ption User Dat e Ti me
C--BAN9 Standard banner SAG Sep 30,01 09:55
CBAA9 Batch define data area SAG Sep 30,01 09:55
CBAB9 Batch initial setup SAG Sep 30,01 09:55
CBAC9 Bat ch mai n body SAG Sep 30,01 09:55
CBOA9 oj ect Browse Subp define data area SAG Sep 30,01 09:55
CBOB9 bj ect Browse Subp main body SAG Sep 30,01 09:55
CBRA9 bj ect Browse Static main body SAG Sep 30,01 09:55
CCNA9 Cal I nat mai n body SAG Sep 30,01 09:55
CDRA9 Driver main body SAG Sep 30,01 09:55
CETA9 Ext endabl e | nput mai n body SAG Sep 30,01 09:55
CFMA9 Mai nt define data area SAG Sep 30,01 09:55
Frame .... __ Detail ..... _ Scan for ...
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn bkwrd frwd
Position cursor or enter screen value to select

Select Frames Window

Thefieldsin thiswindow are:

Field Description

Frame Code frame names in alphabetical order.

Description Brief description of the corresponding code frame.

User User ID for the user who last saved the corresponding code frame.

Date Date the corresponding code frame was last saved.

Time Time the corresponding code frame was last saved.

Frame To select a code frame, enter the code frame namein thisfield. (If
you enter the name of acode frame that is not currently displayed,
the list is repositioned.)

Scan for If you marked the Detail field, you can a so specify avalueto scan

for. Detail lines are displayed for code frames containing the
scanned value only.
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Purge Code Frame Function
This function permanently removes a code frame from the Code Framefile.

Note:  You cannot purge acode frameif it is currently used in amodel.

Clear Edit Buffer Function
This function clears the current values from the Code Frame editor.

Print Saved Code Frame Function
This function prints a hardcopy of acode frame that has been saved.

Mainframe Note:
To use this function, you must have Com-Plete, CMS, TSO, or CICS with Natural/AF
or Com-Pose. For more information, see Frame Har dcopy Utility, page 396.

Maintain Subprograms Function

When you invokethe Maintain Subprogramsfunction, the Maintain Subprograms panel
is displayed:

CSDFSPO
1of 1

Natur al Construct
Mai nt ai n Subpr ogr ans

CSDFSP
Aug 07

Action ...... ..., __ ABCDMNPR
Subprogram ...................
Description ........

PF- keys Used
Backward - Forward ...........
Test ..

Assign to #PDA- PF- AVAI LABLEL .
Assign to #PDA- PF- AVAI LABLE2 .
Assign to #PDA- PF- AVAI LABLES3 .

Optional W ndow Settings
W ndow height ................

Wndowwidth ................. -

Command ..........

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit mai n

Maintain Subprograms Panel
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Usethis panel to maintain the PF-key and window settings for the model subprograms.
The Natural Construct nucleus uses these settings to determine the window size and PF-
key functions for the model maintenance panels and sample subprograms. For a de-
scription of the actions available through the Action field, press PF1 (help) when the
cursor isin thefield.

Maintain Control Record Function
When you invoke the Maintain Control Record function, the Maintain Control Record

panel is displayed:
CSCTRL Natur al Construct CSCTRLO
Aug 08 Mai ntai n Control Record 1 of 1
PF- key Assi gnnments Dynamic Attributes
Main .. PF 12 NAMVED *0031.5__ main Intensify .......... <
Return ........... PF 2_ NAMED *0031.2__ retrn Blue ............... _
QUit PF 3_ NAMED *0031.3___ quit Geen .............. B
Test ..., PF 4_ NAMED *0031.4___ test Wite ... B
Backward ......... PF 7_ NAMED *0032.2___ bkwd Pink oo _
Forward .......... PF 8_ NAMED *0032.1___ frwd Red ..o B
Move left ........ PF 10 NAMED *0032.3___ left Turquoise .......... _
Move right ....... PF 11 NAMED *0032.4___ right Yellow ............. _
Help ............. PF 1_ NAMED *0031.1___ help Speci al Har dwar e
User exit ........ PF 11 NAMED *0032.5__ userX Blinking ........... _
Hel p indicator ............... *0033.1__ * Italic ............. _
Under score character ......... *0033.2___ ---- Underline .......... _
O indicator (eg., 1 of 2) ... *0033.3___ of Reverse video ...... _
Disable indicator ............ *0033.4__
Scrol | indicator ............. *0033.5___ >> Default return ..... >
Position indicator(s) ........ *0034/4___ 1 2 3 4 5 6 7 8 9
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit mai n

Maintain Control Record Panel

Use this panel to maintain the default PF-key numbers and names, special characters,

and dynamic attribute settings for Natural Construct.

Note:  These settings are for Natural Construct only, not for Natural Construct-gen-
erated programs.
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Thefields on the Maintain Control Record panel are:

Field

Description

PF-key Assignments
PFn

Main
Return
Quit

Test
Backward
Forward
Move |eft
Moveright
Help

Note:

NAMED

Help indicator

PF-key numbers for the corresponding functions. For each
function (Main, Return, Quit, etc.), specify the number of the
PF-key that performs the function. The PF-key functions are:

Invokes main menu

Displays previous panel

Terminates current session

Invokes the Test function

Scrolls backward (up) through data

Scrolls forward (down) through data

Scrolls to panel on theleft of current panel (previous panel)
Scrolls to panel on theright of current panel (next panel)
Invokes help for current panel

Only PF-keys 1 through 12 are defined. PF-keys 13 to 24 are
equivalent to PF-keys 1 to 12, respectively.

PF-key namesfor the corresponding functions or the SY SERR
numbers that supply the names. The current names are
displayed on the right (main, retrn, quit, etc.).

Because PF-key settings are part of the user interface, you can
specify a SY SERR number from the CSTLDA library as the
PF-key name. For example, SY SERR number *0031.5
correspondstothe Englishtext, “main”. If you specify *0031.5
in one of the NAMED fields, the corresponding PF-key name
is“main”.

Character used to indicate that help is available for a panel
field (thedefault is*) or the SY SERR number that suppliesthe
character. Theindicator is placed in a separate prompt to the
right of the input field.
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Field

Description (continued)

Underscore
character

Of indicator

Disable indicator

Scroll indicator

Position
indicator(s)

Dynamic Attributes

Intensify
Blue
Green
White
Pink

Red
Turguoise

Y ellow

One- to 4-character set used to create the underscore line for
panel text (the default is----) or the SY SERR number that
suppliesthe character set. The specified set isrepeated until al
spaces are filled (80, by default). For example, if “----" is
specified, the underscore lineis displayed as follows:

Orif "++” is specified, the underscore lineis:

e s e S S o I S A e e e

Character(s) used to indicate the current panel and the number
of additional panels (the default is “of” asin “1 of 2") or the
SY SERR number that supplies the character(s).

Character used to indicate that an option is unavailable on a
panel (thedefault is-) or the SY SERR number that suppliesthe
character.

Character(s) used to indicate that scrolling is available for a
field on apanel (the default is>>) or the SY SERR number that
supplies the character(s).

Characters used to indicate a position in a series of positions
(the defaults are 1 to 10) or the SY SERR number that supplies
the characters. If you are not using SY SERR, change the
default characters by typing the new characters on the lines
below thisfield.

Default dynamic attributes. Y ou can specify up to four
attributes, one of which must be the return to normal display
attribute (see the description for the Default return field). The
attributes are:

Character used to intensify text.

Blue display for color terminals.
Green display for color terminals.
White display for color terminals.
Pink display for color terminals.

Red display for color terminals.
Turguoise display for color terminals.

Y ellow display for color terminals.
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Field Description (continued)
Special Hardware Options available for terminals with special hardware:
Blinking  Support for blinking option.
Italic  Support for italic option.
Underline  Support for underline option.
Reversevideo  Support for reverse video option.
Note:  Because of hardware restrictions, you may not be ableto use
all the options listed. For more information, see the DY
Session Parameter section in the Natural Parameter Reference
documentation.
Default return Character used to return to normal (default) display; the default

is>. A character must be specified in thisfield.

Compare Menu Function

When you invoke the Compare Menu function, the Compare menu is displayed:

CSDCMVF Natur al Construct CSDCMVFO
Aug 08 Conpare Menu 1of 1
Functi ons
M Conpare Model s
F Conpare Franes
? Help
Return
Function ........... _
Command ...............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit mai n
Compare Menu

Use the functions available on this menu to compare the definitions for two models or
two series of models (using the Compare Models function), or compare two code
frames or two series of code frames (using the Compare Frames function).
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» To select afunction from this menu:
1 Type the corresponding one-character function code in the Function field.
2 PressEnter.

The functions available through this menu are described in the following sections. For
adescription of the Hel p and Return functions, see Help and Return Codeson M enus,
page 33.

Compare M odels Function

The following example compares the components of two models or series of models:

CsDCwP Natur al Construct CSDCVP10

Aug 08 Conpar e Model s 1of 1
ad New

Model ......

Dat abase ... 18_ 18_

File ....... 121 121

Version .... 3.4.1

Command .............

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

help retrn quit mai n
Compare Models Panel

Use this panel to compare code frames, model subprograms, etc., for two models or a
series of models. The models can reside in different system files.
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Comparing the Components of Two Modelsin Different Files
» To compare the components for two models:

1 Type the name of one model in the first Model field.
Type the name of the other model in the second Model field.
Press Enter.

Note:  The Old and New designation does not limit the comparison to old and new
versions of the same model.

The following example compares two models.

CSDCWP Natur al Construct CSDCVP10
Apr 22 Conpar e Mdel s 1of 1
ad New
Model ...... BROWSE BROWSE
Database ... 18__ 18_
File ....... 121 147
Version .... 3.4.1 4.2.1
Conmend ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit nai n
Compare Models Panel

The fields on the Compare Models panel are:

Field Description

Model Names of the models you want to compare.

Database Database identification (DBID) numbers for the Natural Construct
system file for the specified models (18 in the example above).

File Natural Construct file numbers for the specified models (121 in the
example).

Version Natural Construct version numbers for the specified models (3.4.1in
the example).
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Comparing the Componentsfor Two Modelsin the SameFile
To compare the components for two models in the same file:

Type the name of one model in the first Model field.

Type the name of the other model in the second Model field.

Typethe DBID number for the Natural Construct system filein the first Databasefield.
Type the Natural Construct file number in the first File field.

Press Enter.
The Show Model Differences window is displayed.

Example of comparing two modelsin the samefile

The following example compares Browse and Browse-Select models in the same file:

CSDCVPD Natural Construct

Aug 08 Show Model Differences

ad ........ 3.4.1 New ........ 4.2.1
BROWSE BROWSE- SELECT

Clear subpr ...... Ccuscc CUSLC

Pre-generate ..... CUSCPR CUSLPR

Post-generate .... CUSCPS CUSLPS

Modi fy Host 2 CcuscwB CUSLMB

Modi fy Host 4  CUSCMG CUSLMD

Modi fy Host 5 CUSCMG

Mdify 4 CUSLMF

Frame .......... 1 CSCA? CSLA?

Frame .......... 2 (CscB? CSLB?

Frame .......... 3 (csce? csLC?

Date ............. Jul 31, 2001 Jul 31, 2001

Time ............. 10: 09. 510 10: 09. 510

User ............. SAG SAG

Example of Comparing Two Models in the Same File

This window displays the following information:

Natural Construct version numbers

Names of the models that are being compared

Names of the model subprograms used by the models
Names of the code frames used by the models

Date the models were created or last saved

Time the models were created or last saved

User IDs of the users who created or last saved the models
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Compare a Range of Models with the Same Namein Two Files
To compare arange of models with the same name in two different files:

Type the starting valuefor the range in the first Model field.

The starting value can be the name of amodel or the first few charactersin the name of
amodel. You can aso limit the range by entering the wildcard character (*) with the
model name. For example, if you enter Browse*, all the Browse models are compared.

For information about using wildcard characters, see Wildcard Selection, page 91,
Natural Construct Generation.

Type the DBID number for the first range of modelsin the first Database field.
Type the DBID number for the second range in the second Database field.

Type the Natural Construct file number for the first range of modelsin thefirst File
field.

Type the Natural Construct file number for the second range in the second Filefield.

Press Enter.
The Show Model Differences window is displayed.

Example of comparing models with the same namein two files

The following example compares the Browse model in file 116 (3.3.2 version) to the
Browse model in file 120 (4.2.1 version):

CSDCVPD Natural Construct
Aug 08 Show Model Differences
ad ........ 3.3.2 New ........ 4.2.1
BROWSE BROWSE
Description ...... BROWSE Pr ogram ( BR) *0200. 1
Save subpr ....... CUSCGST Ccuscs
Pre-generate ..... CUSCGPR CUSCPR
Post-generate .... CUSCGPS CUSCPS
Docunent ......... CUSCDOC1 CUS-D
Mdify 1 CUSCVA
Mdify 2 cuscvB
Mdify 3 auseMe
Frame .......... 1 CUBANNER CSCA?
Frame .......... 2 CUSCDA CcsecB?
Frame .......... 3 (QuscclL csce?
Frame .......... 4 CuUscc2
Frame .......... 5 (QuUscc3

Example of Comparing Models with the Same Name in Two Files
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Compar e Frames Function
The following example shows the Compare Frames panel:

CSDCwP Natur al Construct CSDCVP20

Aug 08 Conpar e Franes 1of 1
ad New

Model ......

Frame ...... - -

Dat abase ... 18_ 18_

File ....... 121 121

Version .... 3.4.1

Command .........

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

help retrn quit mai n
Compare Frames Panel

Use this panel to compare code frames. The models containing the code frames can re-
sidein different system files. Y ou can also use this panel to compare al code frames
and nested code frames for amodel. Results are presented code frame by code frame.

Note:  The Old and New designation does not limit the comparison to old and new
versions of the same model or code frame.

Compare Two Code Frames
To compare two code frames:

Type a code frame name in the first Frame field.

Type a code frame name in the second Frame field.

Typethe DBID for the first code framein the first Database field.

Type the DBID for the second code frame in the second Database field.

Type the Natural Construct file number for the first code framein the first File field.
Type the file number for the second code frame in the second File field.

Press Enter.
The Summary Report window is displayed.
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Example of comparing two code frames

Thefollowing example comparesthe CUBADAO9 codeframeinfile 116 (4.4.1 version)
to the CBAA9 code framein file 121 (4.5.1 version):

CSDCVPFD Natural Construct CSDCWP
Summary Report

ad version .... 4.4.1 New version .... 4.5.1
Frame .... CUBADA9 Frame .... CBAA9
ad New Mat ched Del et ed I nserted Comment s
284 292 284 0 8 Frames do not match

Press ENTR to continue or any PF-key to retrn

Example of Comparing Two Code Frames

The code frames compared can be different code framesin the samefile, the same code
framesin different files, or different code framesin different files. For information
about comparing code frames in batch mode, see Additional Utilities, page 402.

The Summary Report window displays the following information:
Version numbers

Number of lines for each code frame

Number of lines that match

Number of lines deleted from the first code frame

Number of lines inserted in the second code frame

Whether the code frames match (in this example, they do not match)
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For aline-by-line comparison, press Enter:

Cct 07 Natural Construct 04: 15 PM
Conpar e Franes PACE: 1
ad version.... 4.4.1 New version .... 4.5.1
CUBADA9/ CBAA9 TC
+ C--BAN? F
= DEFI NE DATA
= GDA- SPECI FI ED 1
= 33 nore equal lines _
= ET- SPEC!I FI ED 2
= 01 #HOLD- COUNT( P3) "
+ 01 #WRI TE- LI NE( A30)
- *
= Secondary file 1 key for ADABAS, VSAM DB2 *
= 161 nore equal lines __
= 01 #I NPUT1 "
= KEY- | S- REDEFI NED OR KEY- | S- COVPOUND 3
+ 02 #| NPUT1- FI ELDS( &KEY- NAT- FORNMAT) "
+ 02 REDEFI NE #| NPUT1- FI ELDS
= CUBAGRED REDEFI NE- | NPUT- KEY N "
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
frwd retrn top hcopy frwd

Code Frame Compare Utility Panel

Thelines in the code frames that match are marked with an equal sign (=). Lines that
arein the first code frame, but not the second, are marked with a minus sign (-). Lines
that are in the second code frame, but not the first, are marked with a plus sign (+).

» To scroll forward (down) through the information, press Enter or PF8 (frwrd).

« Toreturn to thefirst line, press PF5 (top).

» Toreturn to the Compare Frames panel, press PF2 (retrn).

« To print ahardcopy of the Code Frame Compare Utility panel, press PF6 (hcopy).

For moreinformation about printing ahardcopy of acodeframe, see Print Saved Code
Frame Function, page 52.

Comparing a Range of Frameswith the Same Namein Two Files
» To compare arange of code frames with the same name in two different files:

1 Typethe starting valuefor the range in the first Frame field.
The starting value can be the name of acodeframe or thefirst few charactersin the
name of a code frame. Y ou can also limit the range by entering the wildcard character
(*) with the code frame name. For example, if you enter CFM*, all code frames that
begin with CFM are compared.

For more information on using wildcards, see Wildcard Selection, page 91, Natural
Construct Generation.

2 Typethe DBID number for the first range of code framesin the first Database field.
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Type the DBID number for the second range of code framesin the second Database
field.

TypetheNatural Construct file number for thefirst range of codeframesinthefirst File
field.

Type the Natural Construct file number for the second range of code frames in the
second Filefield.

Press Enter.
The Frame Compare Facility panel is displayed.

Example of comparing a range of frames with the same name in two files

The following example compares the code framesin file 116 to thosein file 121:

CSDCWPF Natural Construct CSDCMFO

Cct 07 Sel ect Franes 1of 1
Frame ad New

_ CGwA9 DATE: 01-10-03 09: 46 DATE: 01-09-27 15:03

_ CeA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ CGPA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ CGRA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ CGSA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ CHDA9 DATE: 01-09-30 09:55 DATE: 01-09-27 15:03
CMVDA9 Does not Exi st DATE: 01-09-27 15:03

_ CWNA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ ON- BAN9 DATE: 01-09-30 09:55 DATE: 01-09-27 15:03

_ CNDA9 DATE: 01-09-30 09:55 DATE: 01-09-27 15:03

_ CNOA9 DATE: 01-09-30 09: 55 DATE: 01-09-27 15:03

_ COBA9 DATE: 01-10-07 11:12 DATE: 01-09-27 15:03

Code frame nane .... CFM____

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF

help retrn bkwrd frwd
Position cursor or enter screen value to select

Frame Compare Facility Panel

This panel is similar to the Model Compare Facility panel and functionsin the same
manner. For adescription of this panel, see Compar e a Range of Models with the
Same Name in Two Files, page 60.

To display the comparison data for any code frame, enter C in the Selection Column
field for that code frame. The Show Model Differences window and then the Code
Frame Compare Utility panel are displayed. For a description of the Show Model Dif-
ferences window and the Code Frame Compare Utility panel, see Compare Two Code
Frames, page 61.
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Comparing All the Frames Used by Two M odels
To compare all the code frames used by two model s

Type the name of the first model in thefirst Model field.

Type the name of the second model in the second Model field.

Type the DBID number for the first model in the first Database field.

Type the DBID number for the second model in the second Database field.
Type the file number for the first model in the first File field.

Type the file number for the second maodel in the second File field.

Press Enter.
The Show Model Differences window is displayed.

Example of comparing all the frames used by two models

The following example compares the code frames in the Browse model with the code
frames in the Browse-Select mode!:

CSDCVPFD Nat ural Construct CSDCMPFO
Aug 09 Sunmary Report 1of 1
ad version .... 4.4.1 New version .... 4.4.1
Model .... BROWSE Mbdel .... BROWSE- SELECT
ad New Mat ched Del et ed I nserted Coment s
576 772 396 180 376 Frames do not match
Press ENTR to continue or any PF-key to retrn

Summary Report Window

To display aline-by-line comparison, press Enter. For moreinformation, see Compare
Two Code Frames, page 61.
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Drivers M enu Function

When you invoke the Drivers Menu function, the Drivers menu is displayed:

CTEMENU Natur al Construct 4.4.1 CTEMNMD
Cct 31 Drivers Menu 1of 1
Functi ons

P Predict-Related Drivers Menu
N Natural-Related Drivers Menu
M M scel |l aneous Drivers Menu

? Help
Return
Function ........... -
Conmmend ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit | ang

Drivers Menu

Use this menu to access various utility subprograms supplied with Natural Construct.
The drivers used to invoke the utilities are grouped according to what kind of subpro-
gram they access.

For adescription of each menu function and the subprogram it invokes, refer to the ap-
plicable Drivers Menu Option section in External Objects, page 279.
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Multilingual Support for Natural Construct

You can install Natural Construct in static (single) or dynamic (multiple) language
mode. If dynamic language mode isinstalled, you can change your * Language value at
runtime and display text in another supported language. Y ou can also add trandlations
for the supplied text or change the supplied text to suit your organization’ s standards.

Note:  For information about installing Natural Construct in static or dynamic lan-
guage mode, see the installation documentation.

In dynamic language mode, all text displayed by Natural Construct issupplied from the
following librariesin SY SERR:

» CSTLDA, for all panel and window text
» CSTMSG, for al message text

Natural Construct checks the value of the * Language variable to determine what lan-
guage to display and retrieves the text for that language from the appropriatefile.

» To add text for another language or modify the supplied text, use one of the following
methods:

» Usethe SYSERR uitility to add translations or modify the supplied text for all Natural
Construct screens. Using the SY SERR utility isthe quickest way to translate text on all
panels.

» Usethe Administration subsystem in translation mode to dynamically add translations
or modify the supplied text. Typically, you would use translation mode to fine tune
translations that were added using the SY SERR utility. This allows you to view the
translation in the context of the entire panel.

For information about the SY SERR utility, seethe Natural Utilitiesdocumentation. For
information about Translation mode, see PF12 (lang), page 68.

Note:  Todefinethetext for another language, you must first change the * Language
value in the Language Preference window.
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PF12 (lang)

To change languages, press PF12 (lang) on the Administration main menu. The Lan-
guage Preference window is displayed:

CSULPS Nat ural Construct CSULPSO
Aug 08 Language Preference 1of 1
Nurber Languages

1 Engli sh

2 Deut sch ( Ger nan)

3 Francai s (French)

4 Espagnol ( Spani sh)

5 Italiano (ltalian)

6 Dut ch

7 Tur ki sh

8 Dani sh

9 Nor wegi an

10 Al bani an
Number ... __
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - -

help retrn bkwrd frwd

Position cursor or enter screen value to select

Language Preference Window

» To select alanguage currently displayed in this window:
1 Movethe cursor to the line containing the desired language.

2 PressEnter.
The main menu is displayed in the selected language.

English (*Language 1) is the default language for Natural Construct. Although other
languages are listed in the L anguage Preference window, you must add the translations
for those languages in SY SERR.

If you do not provide translated text for a sel ected language, Natural Construct deter-
mineswhat language to display based on auser-defined hierarchy of language numbers
(defined in the DEFAULT-LANGUAGE field in the CNAMSG local data area). For
more information about setting up the language hierarchy, seethe Natural Construct in-
stallation documentation.
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Administration Man Menu in Trandation Mode

To help you maintain thetext for Natural Construct panels, windows, and messages, the
Administration subsystem is also available in trandation mode. In trand ation mode,
you can change the text for all Natural Construct screens. For example, you can create
multilingual panels by translating the text to another language or you can maodify the
text to reflect your organization’ s standards.

For information about invoking the Administration main menu in translation mode, see
Invoking Natural Construct, page 28.

The following example shows the Administration main menu in trandation mode:

CSDMAI N Natur al Construct CSDVNMVD
Aug 08 Admi ni stration Main Menu 1of 1
Functi ons

M Maintain Mdels

F Code Frame Menu

S Muintain Subprograns

R Mintain Control Record
C Conpare Menu

D Drivers Menu

H Help Text Main Menu

G Generation Main Menu

2

Hel p
Return
Function ........... _
Conmand .. ...
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit | ang

Administration Main Menu in Translation M ode

Notice that functions are available to access the Help Text and Generation main menus
in translation mode.

Note:  Although the panels look the same in translation mode, they do not perform
the same functions. For example, edit checks are not performed on input data.
We recommend that you do not use translation mode for maintenance func-
tions, such as defining anew model; use translation mode for translation func-
tions, such as editing text in the current language or creating multilingual
specification panels and messages.

The following sections describe how to use translation mode to modify the text on pan-
els, windows, and messages.
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Using Tranglation Mode

Translation mode uses the same series of panels and windows used throughout Natural
Construct. All translatable text is cursor sensitive. When you select the text and press
Enter, the Trand ate Short Message window is displayed. Y ou can identify translatable
text by the difference in color or intensification.

Note:  If you use Entire Connection to access Natural Construct, you can display the
Trand ate Short Message window by double-clicking on translatabl e text.

Y ou can translate two types of text:

» Screen text (text displayed on panels and in windows), contained in the CSTLDA li-
brary in SY SERR

» Messagetext, contained in the CSTMSG library in SY SERR

Each Natural Construct panel or window isassociated with alocal dataarea(LDA) that
initializes the screen prompt variables. In trand ation mode, these variables are initial -
ized to a SY SERR number and the actual text values areretrieved at runtime (based on
the current value of the Natural * Language system variable).

Y ou can use SY SERR numbers for some or all screen prompts. If you specify text as
aninitial value, Natural Construct displays the text as entered and the prompt cannot be
dynamically trandated.

When you use a SY SERR number instead of text, Natural Construct retrieves the cor-
responding text from the CSTLDA library (for prompts) or the CSTMSG library (for
messages) in SY SERR. All changesto the values stored in SY SERR are automatically
applied to the panels and messages the next time they are invoked.

Within SY SERR, you can providetext in different languagesfor each SY SERR num-
ber. For even greater reusability, you can use avariable (such as :1:) with the text (for
moreinformation, see REINPUT in the Natural Statements documentation). Typically,
the :n: variables are used in messages and the prompt is substituted for the :n: value. The
actual text displayed depends on the val ue of the * Language variable for the user who
invoked the panel.

Translation mode allows you to change the text in SY SERR without leaving Natural
Construct. Y ou can change the text displayed on the Administration main menu, aswell
ason panelsand help or selection windows for each function available through the Ad-
ministration main menu. To change screen text in the Generation or Help Text
subsystems, invoke the Generation main menu (G function) or Help Text main menu
(H function) functions from the Administration main menu in translation mode.

Depending on the current value of * Language, you can either edit the existing text or
add the translations for another language. The following sections describe how to per-
form these tasks.
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Editing Text in the Current Language

Using trandation mode, you can dynamically edit the text displayed on Natural Con-
struct panels in the current language — without invoking the Natural map or code
editor. For example, you can change the field prompt values to match your organiza-
tion’s conventions.

The following example shows the Maintain M odels panel in translation mode:

CSDFM Natur al Construct CSDFMD
Aug 08 Mai ntai n Model s 1of 1
Action ........ ... ..., __ ABCDMNPR
Model ......... ... ... ...
Description ........
PDA name ................. _____ - Status window ............ _
Progranmming node ......... - Conment start indicator ..
Type ... _ Comment end indicator .... __

Code frame(s) ............
Modi fy server specificatn

Modify client specificatn

Clear specification ...... . Post-generation .......... o
Read specification ....... _____ - Save specification ....... ____
Pre-generation ........... o Docunent specification ... ___
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit frane mai n

Maintain Models Panel in Translation Mode

To edit text on the Maintain Models panel:
Move the cursor to the prompt text you want to change (not a blank input line).

Press Enter.
The Translate Short M essage window is displayed:.

CSUTLATE Natural Construct

Aug 08 Transl ate Short Message 1of 1
Language Short Message ( CSTLDA1116 )

-------- P R N STTTITI AN R TN SUTTIPIY” TUPUIVEE DUPRP - SUPRPRPIE JUPE PR §
English Acti on/ Subprogram | +26

Translate Short M essage Window
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This window provides quick access to the SY SERR numbers and text. Any changes
made to the text in this window are automatically applied in SY SERR, so be careful
when changing the text for SY SERR numbers that are used on other panels.

Note:  The*/+26" valuein this window indicates there are up to 26 characters avail-
able for each text segment that is to be translated.

To edit text in help or select in windows, invoke the window and edit as described.

Translate Text to Another Language
Use translation mode to add translations for prompt text on panels and windows. For
example, you can create specification panelsin French (* Language 3).

» To translate text to another language:

1 Invoke the Administration main menu in translation mode. For more information, see
Invoking Natural Construct, page 28.

2 PressPF12 (lang).
The Language Preference window is displayed. For a description of this window, see
PF12 (lang), page 68.

3 Movethe cursor to the line containing the word, “French”, and press Enter.
The Administration main menu is displayed.

4 Display the panel you want to translate (in this example, the Maintain Models panel).
Put your cursor over the prompt text you want to change (not ablank input line).

Press Enter.
The Translate Short M essage window is displayed:

CSUTLATE Natural Construct

Cct 07 Transl ate Short Message 1of 1
Language Short Message ( CSTLDA1116

------------ oo Aok 20 3 A+ B 6L+
English Acti on/ Subprogram / +30
Francai s

Translate Short M essage Window on the Maintain M odels Panel

7 Type the French equivalent under the English text.

Note:  The*/+30” valuein thiswindow indicatesthat you can use up to 30 characters
for each text segment that isto be translated.
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Press Enter.

Y ou are returned to the Maintain Models panel and the translated text is displayed.
Repeat steps 5 through 8 until all text is translated.

Y ou can translate text on any Natural Construct panel or window by invoking that panel
or window and performing the trandation procedure (steps 5 through 8).

To translate text on the Browse specification panels. For example, perform steps 1
through 3 on the previous page, and then:
Type“G” in the Function field on the Administration main menu.

Press Enter.
The Generation main menu is displayed in translation mode.

Type“M” in the Function field.
Type “Browse” in the Model field.

Press Enter.
Thefirst specification panel for the Browse model is displayed.

Perform the translation procedure (repeat steps 5 through 8).
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User Exit Subprograms to Implement Security

Natural Construct supplies several user exit subprograms for the Administration and
Help Text subsystems. Use these subprogramsto implement security or restrict access
to various Natural Construct modules (models, code frames, model subprograms, help
text members).

Tip: Always keep a backup copy of your modified user exit subprograms.

If these subprograms exist in alibrary within the specified subsystem, Natural Con-
struct invokes the applicable subprogram to enforce security when a user selects a
module and action. The subprogram grants or denies access based on the specified user
ID privileges. The supplied user exit subprograms are;

Function Subprogram Library
Model aias name support CSXAUEXT SYSLIBS
Generation main menu (before the post- CSXCNAME SYSLIBS
generation subprogram is invoked)

User-defined default values for generation CSXDEFLT SYSLIBS
Administration main menu CSXDUEXT SYSCST
Code Frame menu CSXFUEXT SYSCST
Help Text main menu CSXHUEXT SYSLIBS
Maintain Model CSXMUEXT SYSCST
function

Generation main menu (after all substitution CSXPSCHG SYSLIBS

values are generated into the program)

Maintain Subprograms function CSXSUEXT SYSCST

The Natural Construct installation tape contains samples of these user exit subpro-
grams. The sample subprograms are initially loaded into the SYSCSTX library, which
is created during installation. To use auser exit subprogram, modify it for your instal-
lation and then copy it to the library indicated above.
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Defining Default Specifications
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Y ou can define default specifications for individual models on an application (library)
level — and use these defaults to further automate the generation process.

Note:  Thisfunctionality does not apply to the statement model s or the Object-Maint-
PDA and Object-Maint-PDA-R models.

To define default specifications for amodel:

Type“M” in the Function field on the Generation main menu.
Type “DEFAULT” in the Module field.
Type the name of the model (for which you want to define defaults) in the Model field.

Press Enter to display the first specification panel and define your default
specifications.

Continue defining defaults on the remaining specification panels (if there is more than
one) until you are returned to the Generation main menu.

Type“S’ in the Function field.
Press Enter to save your defaults.

To modify previously-defined default specifications for a model:

Type “R” in the Function field on the Generation main menu.
Type “DEFAULT” in the Module field.
Type the name of the model (for which you are maodifying defaults) in the Model field.

Press Enter.
Natural Construct reads the specifications for the model.

Type“M” in the Function field.

Press Enter to display the first specification panel and modify the default specifications.
Continue modifying defaults on the remaining specification panels (if thereis more
than one) until you are returned to the Generation main menu.

Type“S’ in the Function field.
Press Enter to save your modifications.

Note:  While defining the default parameters, specification edits are not invoked.

Natural Construct readsthe model defaultsinto the editor when the clear subprogramis
invoked for amodel. This occurs whenever you invoke the Clear Specification and Ed-
itor function while amodel name is specified, or invoke the Modify Specifications
function for anew model name.
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The names of the modules that store the default specifications are derived from the
names of the model clear subprograms. For example, if the clear subprogram for the
Maint model is CUFMC, the default specifications module is C@FMC.

To maintain unique default specification modules for each model, the supplied Natural
Construct models have their own unique clear subprograms.

Note:  If you have custom modelsthat share common clear subprograms, you should
make copies of the models, ensure that each model has a unique name, and
provide a corresponding clear subprogram with a unique name for each one.

Defaults specified at the application level override defaults specified in the PROVIDE-
DEFAULT-VALUES user exit for the clear subprogram. That is, if adefault specifica
tion module exists in the current library for a model, Natural Construct uses these
defaultsrather than the defaults specified in the user exit. If no default module existsin
the current library, Natural Construct uses the defaults specified in the user exit.

On the Generation main menu, the Read Specifications, Modify Specifications, Save
Generated Source, List Generated Modules, and Clear Edit Buffer functions support
specification defaults. The Invoke User Exit Editor, Generate Source, Test Generated
Source, Edit Generated Source, and Stow Generated Source functions do not support
default specifications.

Y ou can modify the DEFAULT keyword by changing the value of the DEFAULT-
SPECIFICATION-KEYWORD parameter inthe CSXDEFLT subprogram. After mod-
ifying this value, re-catalog CSXDEFLT and usethe SY SMAIN utility to copy the
object code into the SYSLIBS ibrary.

Using the CSXDEFLT Subprogram

Thismethod providesdefault valuesfor model parametersthat can be overridden onthe
model specification panels, as well asinternal model parameters the devel oper cannot
change.

The supplied models retrieve many of the default parameter val ues by issuing a
CALLNAT to the CSUDEFLT subprogram. Prior to returning the defaults, CSUDE-
FLT checks to see whether the values have been overridden by the user-defined
CSXDEFLT subprogram. If so, the overridden values are returned to the model.

Normally, the model’ s clear subprogram requests the default values and the returned
values are copied to the model parameter dataarea (PDA). Thisway, the overhead of
retrieving the defaultsis only incurred when the user switches to another model or is-
sues a Clear request.
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To simplify the interface to CSUDEFLT, Natural Construct supplies three parameter-
ized copycode members. Which copycode member you use depends on the format of
the field you are providing defaults for:

Copycode M ember Description

CCDEFLTA Provides default values for alphanumeric fields.
CCDEFLTL Provides default values for logical fields.
CCDEFLTN Provides default values for numeric fields.

Each copycode member accepts two parameters. The format of the second parameter
determines which of the copycode members to use:

Thefirst parameter identifies the default value; thisvalue is passed to CSXDEFLT as
the CSADEFLT.PARM-NAME variable.

The second parameter definesthe variable to which the default value is assigned. This
variableis assigned the value returned in CSADEFLT.PARM-VALUE.

Example of retrieving an alphanumeric default value

/*

/* Assign default date edit mask to (al phanunmeric) nodel PDA variable
I NCLUDE CCDEFLTA ''' DATE-EDI T- MASK' ' ' ' CUMNPDA. #PDA- DATE- EDI T- MASK'
During installation, CSXDEFLT isinstalled in the SY SCSTX library. For testing pur-
poses, copy CSXDEFLT into the SY SCST library. For production purposes, copy
CSXDEFLT into the SYSLIBS library.

For alist of parameters that can be modified by CSXDEFLT, see the CSUGETDF pro-
gram. CSUGETDF also indicates which parameters are currently being overridden by
CSXDEFLT. The CSXDEFLT source code contains a description of the parameters.

Using Library-Specific Defaulting
Thismethod provides default valuesfor model parametersthat appear asinput fieldson
the specification panels for a model.

Y ou can provide default parameter vaues for amodel by assigning the default settings
within a specified library. This method only applies to parameters supplied through in-
put fields on the specification panels for the model. For information about providing
library-specific defaulting, see Defining Default Specifications, page 75.
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Usng CSXCNAME Overrides

This method provides default values for model parameters that can be overridden by
changing one source code string to another.

Y ou can globally override defaults for al modules generated by a model by supplying
the CSXCNAME user exit subprogram. If present, this subprogram is invoked as part
of the post-generation process to apply any CHANGE commands to the generated
source code.

To usethismethod, ensure that the stacked CHANGE string uniquely identifiesa string
(since the change will apply even if the CHANGE string is embedded in alonger
string). To set the first parameter to null, stack the third parameter.

Example of using the CSXCNAME subprogram override

STACK TOP DATA FORMATTED ' CCSETKEY' ' MYSETKEY'
STACK TOP DATA FORMATTED ' (EMFELLL v DD)' ' ' "X [/* Set to null
END

Assigning Corporate Defaults

Y ou can define default values at the corporate level. For example, you can use the ex-
port data function to default information such as the export work file number and the
delimiter character. To implement the defaulting mechanism, see the following code
example. The exampleillustrates how awork file number and column delimiter values
are defaulted.

Example of assigning corporate defaults

** W want to default two internal variables: #WRKFILE-NR and
** #COLUMN- DELI M TER

DEFI NE DATA
LOCAL USI NG CSADEFLT /* Must include user default
/* interface LDA
LOCAL
01 #WORKFI LE- NR(N2) | NI T<5> /* Assign fall back default "5"

01 #COLUWN DELI M TER(A1l) INIT< ,'>/* Assign fallback default ","
01 #PERFORVANCE(L) | NI T<FALSE> /* Assign fall back default
/* "FALSE"
END- DEFI NE
** Assign corporate default overrides if available
| NCLUDE CCDEFLTN "' ' WORKFI LE- NUMBER- PC- DOAN ' ' #WORKFI LE- NR
| NCLUDE CCDEFLTA '''WORKFI LE- DELI M TER- CHAR ' ' #COLUMN- DELI M TER
I NCLUDE CCDEFLTL ''' PERFORMANCE' '' #PERFORVANCE
** Note that there are 3 separate | NCLUDE nenbers: one for nuneric
** defaults (CCDEFLTN), one for al phanuneric defaults (CCDEFLTA), and
** one for |ogical defaults (CCDEFLTL)
** Continue normal processing and the initial values nay have been
** ogverridden by a corporate-supplied defaulting routine.

—78 -



Using the Administration Subsystem

Note:  Toapply the changes corporation-wide, you must add theinitial variablename
and itsinitial valuein the CSXDEFLT user exit subprogram.

Note:  Theinternal defaulting mechanism may be affected when you use this default-
ing mechanism to initialize the specification panel default keyword. Use the
same keyword for both mechanisms. The specification panel default keyword
overrides the internal default keyword.

Using Predict Keywords

Y ou can use Predict keywordsto define default valuesfor some model input parameters
(for example, primary key fields, logical hold fields, and object descriptions). If default
values have been specified in Predict, Natural Construct fillsin the default valueswhen
the model is invoked. This reduces the number of specifications devel opers must pro-
vide when using the model.

Defining a Default Primary Key

Y ou can define adefault value for aprimary key by specifying a descriptor nameinthe
Sequence field for the file in Predict. Natural Construct observes the following priori-
ties when defaulting a primary key name for afile:

If the value of the default Sequence field for the file is unique and avalid descriptor,
Natural Construct uses this value as the primary key.

If thevalue of the default Sequencefield isnot unique, Natural Construct reads through
the file and uses a unique descriptor field value as the primary key.

If the file does not have a unique descriptor field, but has only one descriptor field,
Natural Construct assumes the field value is unique and uses it as the primary key.
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Defining a Default Logical Hold Field

Y ou can define a default value for the logical hold field by attaching a keyword called
“HOLD-FIELD" to thefield in Predict. (Y ou may haveto first define the HOL D-
FIELD keyword in Predict using Keyword Maintenance.)

Natural Construct observes the following priorities when defaulting a hold field name
for afile:

If the HOLD-FIELD keyword is attached to afield that meets the format criteriafor a
hold field, Natural Construct usesthisfield asthelogica hold field.

If afield name contains any of the following strings:
— HOLDFIELD

— HOLD-FIELD

— HOLD_FIELD

— TIMESTAMP

— TIME-STAMP

— TIME_STAMP

— LOGCOUNTER

— LOG-COUNTER

— LOG_COUNTER

If the field meetsthe format criteriafor ahold field, Natural Construct usesthisfield as
thelogical hold field.

Defining a Default Object Description

Y ou can define adefault value for the object description by specifying the default value
in the Literal Namefield for thefilein Predict. Natural Construct usesthis value as the
object description when thefileis referenced in messages. If the valueis * Customer”,
for example, messages are displayed as “ Customer not found” or “ Customer

displayed”.
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This chapter describes the purpose and functions of the Code Frame editor. A code
frameisthe basic building block of amodel. It provides arudimentary outline of the
code generated by the model. Code frames may contain condition codes to generate
blocks of code conditionally. They may also contain subprograms used to generate
more complex blocks of code.

This chapter describes how to invoke the Code Frame editor and the command execu-
tion order. It also describes applicable line and edit commands and how to recover edits
if your session isinterrupted.

The following topics are covered:
Invoking the Code Frame Editor, page 82
Using the Code Frame Editor, page 84
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Invoking the Code Frame Editor

» To invoke the Code Frame editor from the Administration main menu:

1 Type“F (Code Frame Menu function) in the Function field.

2 PressEnter.
The Code Frame menu is displayed:

CSMMVAI N Natur al Construct CSMVNMD
Jun 20 Code Frame Menu 1of 1

Functi ons

E Edit Code Frane

S Save Code Frane

L List Code Frames

P Purge Code Frane

C Clear Edit Buffer

H Print Saved Code Frane

? Help

Return
Function ........... _
Code Frame ......... ______
Description ........
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

help retrn quit mai n

Code Frame Menu

3 Type“E’ inthe Function field on the Code Frame menu.
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4 Press Enter.
The Code Frame editor is displayed:

Code Frane ......... SI ZE
Description ........ FREE 61361
> >+ ABS X X-Y _ S L

Code Frame Editor

Y ou can aso invoke the Code Frame editor from the:
« Command line, by entering “E” and the code frame name separated by aslash (/)
« Maintain Models panel, by selecting a code frame and pressing PF4

To edit an existing code frame, type the name of the code framein the Code Framefield
before invoking the Code Frame editor. If you do not specify the name of a code frame,
the editor is empty when displayed.

Note:  For information about the functions available through this menu, seeCode
Frame Menu Function, page 49. For information about modifying the sup-
plied code frames, see Edit Code Frame Function, page 50.
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Using the Code Frame Editor

The following example shows a code frame in the Code Frame editor:

Code Frane ......... CSLC9 S| ZE 29281
Description ........ Br owse- Sel ect * nodel subroutines FREE 29520
> >+ ABS X X-Y _ S408 L 1

* Subroutines (in al phabetical order).

*

CHECK- W LD- CHARACTER 1

hkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kK %
DEFI NE SUBROUTI NE CHECK- W LD- CHARACTER
hkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk kk kkkkkkkkkkkkkkkkkkkkkkkkkkkk kk kK %
*

* Check for wild characters in the input key and
* reset mninmm and mexi nun val ues for the key accordingly
RESET #W LD- CHAR #LAST- PCS
FOR #WNDX = 1 TO 3
EXAM NE #| NPUT. #CHAR- ARRAY(*) FOR
CDW LDA. #W LD- CARD- CHARS( #W NDX) Gl VI NG | NDEX #FI RS- POS( #W NDX)
END- FOR
/* Find the first wild character
FOR #WNDX = 1 TO 2
| F #FI RS- POS(#W NDX) = 1 THRU #FI RS- POS( #W NDX + 1) OR

Example of a Code Frame

The Code Frame editor supports all generic Natura edit commands except the RUN,
CHECK, TEST, STOW, and SAVE commands. This editor has no line numbers, but it
does havetwo extrafieldsto theright of the edit area: T (Type) and C (Condition). Nat-
ural Construct uses these fields to control the generation process for each code frame.

Thefields in the Code Frame editor are:

Field Description

Code Frame Name of the code frame currently in the editor (the name specifiedin
the Code Frame field on the Code Frame menu).

Description Brief description of the code frame.

SIZE Size of the code frame (in bytes).

FREE Number of bytes currently available in the editor.

> Command line prompt, at which you can:

« Enter“Q”,"QUIT”, or“.” to close the editor

» Issue an edit command (for alist of the edit commands, see Edit
Commands, page 90)
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Field

Description (continued)

ABS

X-Y

Direction indicator. The plus sign (+) indicatesthat the ADD,
MOVE, COPY, INSERT, and SCAN commands operatein aforward
(from top to bottom) direction. To have the commands operatein a
backward direction (from bottom to top), typeaminus sign (-) over
the plus sign.

Edit commands use the direction indicator to determine whether to
place lines before the first line in the editor or after the last line. For
example, using the ADD edit command and a + indicator adds lines
after the last line in the editor; using the ADD edit command and a-
direction indicator adds lines before the first line in the editor.

Absolute field, which is used in conjunction with the SCAN and
CHANGE edit commands. When this field is marked, the system
scans for or changes the specified characters, including those within
words. If you specify ablank in this field, the system scans for or
changes the specified characters only if they are a separate entity
(delimited by blanks or special characters).

X and Y ddlimiters. To confine SCAN and CHANGE commands to
code within an X-Y delimited range, mark thisfield. Text outside the
X-Y rangeis not affected.

Total number of lines of code currently in the editor.

Number of thefirst line currently displayed in the editor.
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Field

Description (continued)

Note:

Editor linetype. Valid line types are:

N

Indicates thisis a subprogram line and the specified Natural
subprogram is invoked during generation. If you specify N, the
lineis automatically formatted as follows:

Subpr ogr am Paraneter: __ N

Type the name of the subprogram in the Subprogram field. If the
subprogram isinvoked more than once or in multiple codeframes,
you can specify aconstant (whichisplaced inthe #PDA-FRAME-
PARM field of the CU—PDA parameter data area) in the
Parameter field. The subprogram can test this field to determine
where the subprogram is invoked.

F

Indicates that this is a secondary (nested) code frame line and the
specified code frame isinvoked during generation. The names of
nested code frames should all end with a question mark (?). This
naming convention greatly reducesthe time and effort required to
modify code frames.

U

I ndi cates poi nts where devel opers can insert user exit code. (Y ou
can specify additional attributes using the .E command after the
lineis specified.)

*

Indicates code frame comments, which are not used by the
generated module.

B

Indicates that blank lines are valid and will be generated into the
source area. Thislinetypeis used to explicitly hold blank line
positions. Natural Construct will not change the contents of any B
type line. If text is entered on a B type line, the text is generated;
if aB typelineisblank, ablank lineis generated.

Natural code does not require blank lines, whereas many scripting
languages use the blank line concept extensively.
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Field Description (continued)

« X
Indicates that the text portion of the line must contain the name of
auser exit, and the code in the C field must be anumber from 1 to
9. If the user exit existsin the User Exit editor when the program
is generated, this line indicates that the condition istrue.

« Blank
Indicatesthat thislineisconstant text andisinserted directly inthe
generated program, based on the value in the C field. Whenever a
code frame is updated, Natural Construct compresses blank lines
and lines marked with B.

C Condition level of the corresponding lines. Valid levels are:
« n(1-9)

Indicates a new condition for this level. The conditions are
Boolean combinations of the condition constants specified for the
generator. If the condition specified on the lineistrue, all
subsequent code with quotation marks () isincluded in the
generated program. Y ou can nest conditions by specifying a
number greater than 1. (For information about setting up
conditions for your generators, see Code Frame Conditions,
page 109.

Indicates that text on this line is a continuation of the previous
block of code and subject to the last condition specified.

» blank
Indicates that the corresponding line is constant text and is
included unconditionally.

Order of Command Execution
The Code Frame editor executes commands in the following order:

Modifies text.

2 Executes line commands. Specify in the text area of the editor and precede each
command with aperiod (.E, for example).

3 Executes edit commands. Specify at the > prompt (ADD, for example).

Theline and edit commands for the Code Frame editor are described in the following
sections.
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Line Commands

Y ou can issue line commands in the Code Frame editor that copy, move, and delete
lines of code. Line commands must be entered in the edit area (not at the > prompt),
begin with a period (.), and start in the first column position of aline. Except for the .L
command, you should only use line commands on modified code after you press Enter.

If the direction indicator is a plus sign (+, indicating from top to bottom), the copied,
moved, or inserted lines are placed below the line on which the command is specified.
If the direction indicator isaminus sign (-, indicating from bottom to top), the lines are
placed above the line on which the command is specified.

Note:  Toavoid shiftingthe T (Type) and C (Condition) fields, the SHIFT, .J, and .S
commands are not available in the Code Frame editor.

The line commands applicable in the Code Frame editor are:

Command Function

.C(nn) Copies the current line nn times, where nn is the number of
times. The default is onetime.

.CX(nn) Copiesthe line marked X nn times, where nn is the number of
times. The default is onetime.

.CY(nn) Copiesthe line marked Y nn times, where nn isthe number of
times. The default is onetime.

.CX-Y(nn) Copies the block delimited by X and Y nn times, wherennis
the number of times. The default is onetime.

.D(nn) Deletes nn lines, where nn is the number of lines. The default
isoneline.

.E Specifies additional attributes for user exits. If the
corresponding lineis type U (user exit point), you can specify
additional attributes for the user exit by issuing the .E
command.

.G(model, Invokes the Generation subsystem of Natural Construct.

parameters)

(nn)

Inserts nn lines, where nn is the number of lines. Thedefault is
9 lines, the maximum is 9 lines. The Code Frame editor
suppresses unused lines unless they are marked with aB line

type.
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Command

Function (continued)

F (code frame)

J(member, startline
,number of lines)

MX

MY

MX-Y

W(nn)

Inserts the specified code frame on the line below the line on
which the command is specified. The direction indicator has
no effect on this command.

Places amember from the current library on to aspecified line
in the editor. Y ou can aso specify astarting line and the total
number of linesto include.

Restores the line on which the command is specified to its
previous state. (This command is similar to the LET edit
command, but it applies to one lineonly.)

If the direction indicator is aplus sign (+), this command
movesthelinemarked X to theline after the one onwhich .MX
is specified. If theindicator isaminus sign (-), thiscommand
moves the line marked X to the line above the one on which
.MX is specified.

If the direction indicator is a plus sign (+), this command
movestheline marked with Y tothelineafter the oneonwhich
MY is specified. If the direction indicator is a minussign (-),
this command moves the line marked Y to the line above the
one on which .MY is specified.

Moves the block of linesdelimited by the X and Y markers. If
the direction indicator isaplus sign (+), this command moves
the block to theline after the one on which .MX-Y isspecified.
If the direction indicator isaminus sign (-), this command
moves the block to the line above the one on which .MX-Y is
specified.

Marks the line for the POINT edit command (for more
information, see the POINT command in Positional Edit
Commands, page 92).

Moves the line on which the command is specified to the top
of the panel.

Inserts nn blank lines in the editor, where nn is the number of
lines. The default is 9 lines. Whenever the code frameis
updated, Natural Construct suppresses any unused lines unless
they are marked as B line types.

Marks aline or marks the beginning of ablock of lines that
endswith alinemarked Y.

Marks aline or marksthe end of ablock of lines that begins
with aline marked X.
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Edit Commands

Specify the following edit commands at the command prompt (>):

Command Function

ADD Adds 9 blank lines to the editor.

CHANGE Scans for text and replaces it with the specified value. The
syntax is:
CHANGE ' scanval ue' r epl aceval ue'
Y ou can useany specia character asadelimiter, aslong asyou
do not use the same character within the command. Unless X
and Y line commandslimit the range, this edit command
performs changes to the entire edit buffer.

CLEAR Clears the current contents of the edit buffer.

DX Deletes the line marked X.

DY Deletes the line marked Y.

DX-Y Deletes the lines between the X and Y markers, inclusively.

END Ends the edit session and invokes the previous menu.

EX Deletes all lines before the X marker.

EY Deletes all lines after the Y marker.

EX-Y Deletes all the lines before the X marker and after the Y
marker.

HELP Displays help text for the Code Frame editor.

LET Restoreslinesto their previous state, should you inadvertently
change them. Specify the command before pressing Enter.
(Thiscommand issimilar to the .L line command, but applies
to the entire buffer.)

LIST Lists the current contents of the Main buffer.

PROFILE Invokes awindow in which you can modify PF-key settings
and edit specifications for the current edit session (see
Maintain Current PF-key Profile Window, page 92).

QUIT or . Ends the edit session and invokes the previous menu.

READ program
RESET

Reads the Natural source for programinto the edit buffer.

Clearsthe X and Y markers.
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Command

Function (continued)

SCAN

UPPER

Scans for datain the edit areain the following ways:
SCAN ' scanval ue

Scans for text within the delimiters.
SCAN scan val ue

Scans for the entire text after the SCAN keyword, including
spaces.

Y ou must use delimitersfor scan values that begin with a non-
alphanumeric character.

If the direction indicator is a plus sign (+), the scan begins at
thefirst line displayed on the panel and continuesto the end of
the text. If the indicator is aminus sign (-), the scan begins at
the last lineand continuesto the beginning. When the scan
valueisfound, Sisdisplayed in the left column next to the
target ling(s).

Y ou can also limit the scan range by marking the X-Y field at
thetop of the Code Frame editor. For adescription of thisfield,
see Using the Code Frame Editor, page 84.

Invokes awindow in which you can specify one or more of the
following translation options:
+  Comments
Translates all lower case text in comments (text preceded
by *, ** or [*).
» Statements
Translates all lower case text in statements, including
variables.
»  Quoted strings
Translates all lower case text in quoted strings.
» Programming
Translates text for the programming language specified.

Redisplays the last command issued.
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Positional Edit Commands

If the codeframeinthe edit buffer istoo large to bedisplayed inits entirety on the panel,
use the following edit commands to scroll through the information:

To scroll Then

Forward or backward nnnn lines. Enter +nnnn or -nnnn at the > prompt.
Forward or backward half a panel. Enter +H or -H at the > prompt.
Forward or backward one panel. Enter +P or -P at the > prompt.

Forward one panel (if text was not changed).  Press Enter.

Forward to end of code frame. Enter BOTTOM or ++ at the>
prompt.

Lineonwhich .N linecommandis specified Enter POINT at the > prompt.
to top of pand.

Backward to top of pandl. Enter TOP or -- at the > prompt.
Tothelinemarked X or Y. Enter X or Y at the > prompt.
To line nnnn. Enter nnnn at the > prompt.

Maintain Current PF-key Profile Window

TheMaintain Current PF-key Profile window allows you to change (for the current ses-
sion only) the PF- and PA -key settings, the number of updates before an automatic save,
and the name of the recovery member.
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» Todisplay the Maintain Current PF-key Profile window:

1 Enter PROFILE at the > prompt in the Code Frame editor.
The following window is displayed:

CS- PROF Nat ural Const ruct CS- PRFMD
Jun 20 Mai ntain Current PF-Key Profile 1of 1
PFL = -__ PFR2= T PF3=B_____
PF4 = H PF5 = +H PF6 = +P___
PF7 = N PF8 = PFO= Q
PF10= PF11= PF12=
PF13= PF14= PF15=
PF16= PF17= PF18=
PF19= PF20= PF21=
PF22= PF23= PF24=
PAL = PA2 = SCAN___ PA3 =
Aut o save nunbers ............ In menmber .......... EDI TWORK
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11-
help retrn
Changes DO NOT affect your edit profile outside Construct

Maintain Current PF-Key Profile Window

Thiswindow displaysthe various settingsin effect for the current edit session. The PF-
key settings for the Natural Construct editors are determined in the same manner as
those for the Natural editor. If you have a profilethat corresponds to your user ID, Nat-
ural Construct uses those defaults.

Thefields in the Maintain Current PF-Key Profile window are:

Field Description

PF1= etc. Functions assigned to the PF- and PA- keys. Y ou can add new
functions by typing a command next to the desired key, or
modify existing functions by typing a new command over the

one displayed.
Auto save Number of updates allowed before the source is automatically
numbers saved. If thisfield isblank or O (zero), Natural Construct does

not automatically save work.

In member Name of the program that is overwritten each timethe
specified number of updates is exceeded (by default,
EDITWORK). To changethe name of the program, type anew
name over the one displayed. If thisfield is blank, Natural
Construct does not automatically save work.
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Note:  Any changes to the current profile take effect immediately and remain in ef-
fect for the duration of the current edit session. These changes do not affect
the Natural edit profile.

Edit Recovery

The Natural Construct editors can automatically save work in the edit buffer after acer-
tain number of updates. The number specified in the Auto save numbers field in the
Maintain Current PF-Key Profile window determines how often the work is saved. If
the Auto save numbersfield is blank, Natural Construct does not automatically save
work.

In the Maintain Current PF-Key Profile window, you can also specify the name of the
recovery member where you want your work saved.
» Toretrieve lost code:

1 Invoke the Code Frame editor.

2 Read EDITWORK (or whatever name you specified asyour recovery member namein
the In member field) into the edit buffer.

3 Re-specify the description, asit is not saved in the recovery member.

To recover edits, the valuein the Auto save numbersfield must not be blank or O (zero)
and the value in the In member field must be specified. For information, seeM aintain
Current PF-key Profile Window, page 92.

Tip: Saveyour work using a unique recovery member name, such as your user ID.
Thisway, your work will not be overwritten by another user using the same re-
covery member name in the same library.

GUI Sample Subprogram

Sample subprograms are invoked from a user exit. These subprograms help the devel-
oper create user exit code by providing astarting sample. The GUI sample subprogram
isaclient version of the mainframe sample subprogram — minus the input statements.
When Natural Construct generates amodel on the client, it bypasses the mainframe
sampl e subprogram and reads the GUI sample subprogram instead.

—94 -



CREATING NEW MODELS

This chapter describes the procedure to create anew Natural Construct model and con-
tains information about testing the components of a model and debugging amodel. In

addition, it describes special considerationsfor building statement models and presents
asummary of tips and precautions. A section at the end of this chapter provides infor-

mation about the utility subprogramsand hel proutines supplied with Natural Construct.

These utilities can help you create your new model.

The following topics are covered:
« Componentsof a Natural Construct Model, page 96
» How Natural Construct Executes a Model, page 98
» Building a New Model, page 99
» Testing the Model Subprograms, page 143
« Implementing Your Model, page 149
« Statement M odels, page 149
« Utility Subprograms and Helproutines, page 151
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Components of a Natural Construct Model

A Natural Construct mode! isthe combination of several componentswhich, when used
together, generate a Natural module. Natural Construct provides models you can use to
help generate many of these components. The following table lists the components of a
Natural Construct model, aswell as the name of the model you can useto help generate
each component (if applicable):

Component Model Used To Gener ate
Code frames None (create manually or copy and modify existing).
Model PDA CST-PDA model described in Parametersfor the CST-

Translation LDAs for
dynamic translation)

Maintenance maps

Modify
subprogram(s)

Pre-generation
subprogram

Generation
subprograms

Post-generation
subprogram

Clear subprogram
Save subprogram
Read subprogram
Sample

subprogram(s)

Document
subprogram

PDA Model, page 177.

None (create manually or copy and modify existing).

Map model (described in Natural Construct Generation).

CST-Modify or CST-Modify-332 model described in
CST-Modify Model, page 193.

CST-Pregen model described in Parametersfor the
CST-Pregen Model, page 211.

CST-Frame model described in Parametersfor the CST-
Frame Model, page 220.

CST-Postgen model described in Parameter sfor the
CST-Postgen Model, page 215.

CST-Clear model described in Parametersfor the CST-
Clear Model, page 181.

CST-Save model described in Parametersfor the CST-
Save M odel, page 189.

CST-Read model described in Parameter sfor the CST-
Read Model, page 185.

CST-Frame model described in Parametersfor the CST-
Frame Model, page 220.

CST-Document model described in Parametersfor the
CST-Document Model, page 225.
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Component Model Used To Gener ate (continued)

Stream CST-Stream model described in Parametersfor the
subprogram CST-Stream Model, page 237.

Validate CST-Validate model described in Parametersfor the
subprogram CST-Validate Model, page 231.
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How Natural Construct Executes a Model

The Natural Construct nucleusis a sophisticated driver program that assemblesthe
model components and setsthem in motion. Although it invokesthe subprogramsat the
appropriate timein the generation process and performs the functions common to all
models, it is not aware of the code generated by the models.

The nucleus communicates with the model subprograms through standard parameter
data areas (PDAS). These PDASs contain fields assigned by Natural Construct, as well
as fields that are redefined as required by amodel.

The generation process uses each model component at a different time. The following
diagram illustrates the components of a model and how they interact with each other
and the nucleus. The large letters correspond to the function codes a user enters on the
Generation main menu to invoke the corresponding subprogram(s):

Maintenance | Translation
Maps LDAs
NATURAL CONSTRUCT T/
Editors
Sample Modify |
Subprograms Subprograms

N =4

U E M > Pre-Generation

< - M Subprogram
S tI)?ead ~ NATURAL
ubprogram CONSTRUCT

R Nucleus —> Subsp%?gram

Parameter Data Areas
(PDAS)

Expand
G > Code Frames

Clear Ve Post-Generation
Subprogram | —> Subprogram

S+ W

with Options Document
Subprogram

SAVE or
STOW

Interaction of the Model Components
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Building a New Model

’

OO0 000000

To build anew Natural Construct mode!:

Step 1: Define the Scope of the M odel, page 99

Step 2: Createthe Prototype, page 101

Step 3: Scrutinize the Prototype, page 101

Step 4: Isolate the Parametersin the Prototype, page 101

Step 5: Create Code Frame(s) and Definethe M odel, page 103

Step 6: Createthe Model PDA, page 115

Step 7: Createthe Translation LDAs and M aintenance M aps, page 131
Step 8: Createthe Model Subprograms, page 134

These steps are described in detail in the following sections.

Step 1: Define the Scope of the M odel

Before you begin, you must decide what type of module the model will generate. The
following diagram illustrates the varying scope and overlapping functionality of differ-
ent modul e types:

Browse
Helproutine

- - -

All
Programs

—_———

Browse
Program

Multi-File
Maintenance

Single File
Maintenance

Scope and Functionality of Y our Model
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Isthe Scope Too Broad?

If your model contains many parameters (one that generates complex modules with
broad functionality), it may:

Confuse and frustrate developers

Lengthen the time it takes devel opers to specify parameters

Require complex code frames with many conditions

Make the model so flexible that generated code may deviate from standards

For example, the model should not allow programmers/analysts to define PF-keys used
for standard features (these should be standardized across all applications). On the other
hand, these models can be very powerful and flexible — once the developer is familiar
with them.

Isthe Scope Too Narrow?

If you build amodel containing few parameters (one that generates simple modules
with narrow functionality), it may:

Make the model inflexible
Limit the model’ s usefulness
On the other hand, these models are simple to use and easy to maintain.

What to Generate and Why

Typically, models generate Natural source code— but the possibilitiesare endless. Nat-
ural Construct was designed to generate text in any form: Unix scripts, JCL, Cobal,
Visual Basic, C++, HTML scripts, etc.

Asageneral rule, you will want your modelsto generate common modules that cannot
be parameterized at execution time. Thistype of module often involvesfile accesses or
compile-time statements, such as:

map names
parameter lists
FORMAT statements
I/O statements
file definitions

Alternately, you may want the model to generate modules that can be parameterized at
execution time but are hardcoded for performance reasons (menus, for example).
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Step 2: Createthe Prototype

Once you determine the purpose and scope of the model, you can create a Natural mod-
ule (program, subprogram, map, etc.) to base your model on. This module should
perform all the functions you defined for the scope of the model.

If the scope contains mutually-exclusive options, you should prepare several proto-
types. For example, if the Natural code to maintain afile with a superdescriptor is
significantly different from the code that maintains afile with adescriptor, create two
prototypes. If possible, generate the more complex prototypefirst and add the simpler
prototype later.

Step 3: Scrutinizethe Prototype
After creating your prototype Natural program, perform the following checks:
» Ensurethat the programis fully commented
» Check the code indentation
» Check the clarity of the program
» Ensurethat the program conformsto standards
» Evaluate the efficiency of the program
» Ensurethat variable names are sorted

After you check the prototype asthoroughly as possible, have someone el se perform the
same checks and tests.

Step 4. Isolate the Parametersin the Prototype

The basi c premise behind program generation isto takeaworking module that performs
afixed function and generalize the module so it performs varying functions based on
parameter values.

Which Elements Need to be Parameterized?

Thefirst step is to determine which program lines remain constant in the generalized
module and which lines vary. If the prototype reads afile and displaysinformation, for
example, the file and information varies with each generation. Therefore, this informa-
tion must be parameterized. To make the prototype easier to generate, try to reduce the
number of parametersin your prototype without affecting the functionality.
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Remove Redundant Parameters

Programs often contain several instances of the same parameter. These can be reduced
to asingle instance of the parameter by using a constant variable:

Redundant Parameters Single Parameter

DEFI NE DATA LOCAL DEFI NE DATA LOCAL

01 #A(Al/1:50 01 #ASI ZE(P3) CONST<50>

: 01 #A(AL/ 1: #ASI ZE)

END- DEFI NE END- DEFI NE

| F #A(#CUR 50) NE ' ' THEN | F #A(#CUR #ASI ZE) NE ' ' THEN
FOR # = #CUR TO 50 FOR #| = #CUR TO #ASI ZE

etc. etc.

This technique makes the prototype easier to generate, since there are fewer parameter
instances. In addition, the generated programs are easier to read, since it is more obvi-
ous that the constant value always refers to the same thing.

Compile Time Versus Execution Time

Ensure that your prototype does not contain hardcoded parametersthat could easily be
calculated at execution time. Consider the following examples:

Unnecessary Constant Determine at Execution Time
DEFI NE DATA LOCAL DEFI NE DATA LOCAL

01 #MAX- LI NES(P3) CONST <15> 01 #MAX- LI NES(P3) CONST <15>

01 #LI NE- NR( P3/ 1: #MAX- LI NES) 01 #LI NE- NR(P3/ 1: #MAX- LI NES)
INIT<1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 01 #l (P3)

15> END- DEFI NE
END- DEFI NE FOR #| = 1 TO #MAX- LI NES
ASSI GN #LI NE-NR (#1) = #I
END- FOR

Both theINIT statement on theleft and the FOR loop on theright initializean array with
consecutive numbers. However, the code on the right does not vary based on the value
of #MAX-LINES. No special processing is required to generate the code on the right,
asit is constant for each generation. To make the prototype more flexible and easier to
generate, use Natural system variablesto determinethevaluesat execution time. Ensure
you do not sacrifice program efficiency to achievethis goal.

Once you have written and tested your prototype, saveit in the SYSCST library.
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Step 5. Create Code Frame(s) and Definethe M od€

(AJI\JHV

After creating and saving the prototype, create the code frame(s) and define the model.
These procedures are described in the following sections.

Creating the Code Frames

If the prototype program is large, you can create multiple code frames with a portion of
the program in each code frame. Y ou can also use nested code frames.

To create the code frames:

Invoke the Code Frame editor.

Read in your prototype

Determine the parameters for the code frame.
Theseinclude substitution parameters, code frame conditions, generation subprograms,
nested code frames, and user exits.

The following example shows a code frame in the Code Frame editor:

Frame .............. PRSLCCO SI ZE 1125
Description ........ Browse Sel ect Code(c) Inline Subroutines FREE 59940
> >+ ABS X X-Y X S 18 L1
Al o+ .. 1 . .+ . . 2.+ ...3....+ ... 4 ...+ ...5....+...6....+....7.. TC
*
* Subroutines (in al phabetical order).
* Check wil dcard processing *
CHECK- W LD- CHARACTER 1
CUSLCOWC? F"
* |nitializations *
cusLa ? F
Subprogram CUSCGBND Par anmeter: | N TIALI ZE N

* Initialize the input key to the m ni mum key val ue specified
ASSI GN #| NPUT. &PRI ME- KEY = #M N- KEY- VALUE
Process Sel ected Colum or Record

*

PROCESS- SELECTI ON- COLUMWN OR PROCESS- SELECTED- RECORD 1
CUSLCPS? F"
* Final Processing *
CUSLCFP? F
M SCELLANEOUS- SUBROUTI NES U

PERFORM FI NAL- PROCESSI NG
END

Example of a Code Frame in the Code Frame Editor

For adescription of the Code Frame editor, see Using the Code Frame Editor, page
84. For information about edit commands, see Edit Commands, page 90.

The code frame exampl e above shows different methods of supplying parameters for a
code frame. The following sections describe each of these methods.
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Substitution Parameters

Onetype of code frame parameter is substitution parameters. These parameters are a-
ways present in the same format, but their values change. Y ou can usually assign
substitution parameters by replacing the values with unique substitution strings. To
identify a parameter as a substitution, use an ampersand (&) at the beginning of the sub-
gtitution string in the editor.

The code frame exampl e on the previous page contains the following substitution
parameter:

* Initialize the input key to the m ni mum key val ue specified
ASSI GN #| NPUT. &PRI ME- KEY = #M N- KEY- VALUE
Values are substituted after the module is fully generated. The unique identifier
(& PRIME-KEY in the example above) is substituted for the derived value by placing
the unique identifier and the value in the Natural stack.

For more information about substitution during the post-generation phase, see Post-
generation Subprogram, page 137.

Substitution parameters cannot span multiplelines and always begin with an ampersand
(&). The substitution string can be up to 32 charactersin length. The substitution value
can be up to 72 characters in length.

The name of the parameter should correspond to the name of the model PDA variable
that supplies the value. For example, & VAR is assigned the value of #PDA-V AR or
#PDAX-VAR. Following this naming convention makesit easier to generate the model
subprograms using the supplied models. For more information about the model PDA,
see Model PDA, page 118.

Parameters Supplied by Generation Subprograms

A generation subprogram can supply the code frame parameters. When a substitution
parameter spans more than oneline, variesin length, or performs complex calculations
(centering, for example), you can supply the parameters in a generation subprogram.
An example of thistype of parameter is afile view where the developer specifies the
name of thefileto use. Instead of supplying alist of thefieldsin the view, you can spec-
ify the name of a subprogram to supply thislist.

Toindicate that asubprogramiscalled on thisline, enter N (Natural subprogram) inthe
corresponding T (Type) field. To pass a parameter to the subprogram, specify the pa-
rameter value after the subprogram name. The parameter can bealiteral string, 1 to 32
characters in length.

Natural Construct passes the following structures to each generation subprogram:
Model PDA (CUxxPDA), containing model-specific parameters
CSASTD, containing the standard messaging parameters

CU—PDA, containing the standard generation parameters (the #PDA-FRAME-PARM
field in this PDA passes the parameter literal string)
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The following code frame line indicates that the CUSCGBND subprogram is invoked
from this point in the code frame and passed the INITIALIZE value:

Subprogram CUSCGBND Par aneter: | N TIALIZE N

Because code frame parameters are supplied in a generation subprogram, the same sub-
program can beinvoked several timeswithin the codeframe. The subprogram usesthe
value of the passed parameter to determine what to generate each time.

Parameters Supplied by Nested Code Frames

Another method of supplying parametersto a code frame isto use nested code frames.
Aswith generation subprograms, nested code frames can perform substitutions on lines
of varying length. In fact, nested code frames have all substitution options availableto
the calling code frame. For example, a nested code frame can have substitution param-
eters, generation subprograms, and its own nested code frames.

All code frames supplied with Natural Construct end with 9 (see the description of the
Code frame(s) field in M aintain Models Function, page 42) and 8 isreserved for any
future updates. When you reference a code frame from within another code frame, use
aquestion mark (?) instead of 9. The ? indicates a hierarchy structure in which Natural
Construct uses the code frame with the lowest number during generation.

For specific hardcoded references, you can specify a nested code frame without using
the question mark (?) — but if you want to change what the nested code frame gener-
ates, you must modify every calling code frame and its reference. When you use the
guestion mark (?) character, Natural Construct automatically calls your new version of
the nested code frame.

Note:  To make nested code frames more reusabl e across multiple models, it isim-
portant to use the same naming conventions. In this way, the nested code
frame substitution parameters and logicals are always available within the
model PDASs.

Toindicate that another code frameis called on a Code Frame editor line, enter Fin the
corresponding T (Type) field.

Thefollowing code frame line indicates that the CUSL CIn code frame supplies param-
eters for the code frame, where nis anumber from 1 to 9:

cusLd ? F

To modify asupplied code frame, copy the code frame, change the 9 to alesser number
from 1to 7 (8 isused for code frame fixes supplied between releases), and modify the
code frame as desired. The next time Natural Construct calls that code frame, the one

you created with the lesser number is used. For example, you can copy the CUSLCI9

code frame, change the nameto CUSLCI7, and edit it asdesired. The next time Natural
Construct calls CUSLCI?, CUSLCI7 is used.
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In the following example, the CUSAA9 code frame has two nested code frames (CUS-
AB?and CUSAC?). The arrows indicate which code frame is used:

CUSAA9
Calling CUSAB? F

CUSAB9

Calling CUSAC?_ F
Calling CUSAC?™ F

§ CUSAC7
Calling CUSAD?<_ F

\ CUSAC8
CUSAD8

CUSAC9

CUSAD9

Example of Caling Nested Code Frames

Note:  Ensurethat you do not create endless|oopswithin nested codeframes; endless
loops result when a code frame calls itself, either directly or indirectly as a
nested code frame.

Parameters Supplied by User Exits

Parameters for a code frame can also be supplied by user exits. User exits provide max-
imum flexibility for defining parameters because parameters are specified in the form
of embedded Natural code. User exits allow programmers/analysts to provide special-
ized portions of code at various points within the generated module.

» To supply parameters for a code frame through a user exit:

1 Enter the name of the user exit in the text portion of aline.

2 Enter “U” in the corresponding T (Type) field.
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Optionally, you can specify additional attributes by entering“.E” at the beginning of the
user exit line:

Frame .............. CUSLD9 SI ZE 5973
Description ........ Browse Sel ect Subp. Define Data Area FREE 54796
> >+ ABS X X-Y _ S102 L1

Top. ..+ ...l ...+ ...2. ...+ ... 3....+ .. 4 ...+ ...5 .. .+ ... 6....+...7.. TC
CU-- B? F
DEFI NE DATA
GDA- SPECI FI ED 1

GLOBAL USI NG &GDA &W TH- BLOCK "

PARAMETER

01 #PDA- KEY( &PARM NAT- FORMAT) /* Start/Returned key.

VARI ABLE- M N- MAX AND PREFI X- | S- PDA- KEY 1

01 REDEFI NE #PDA- KEY "
02 #PDA- KEY- PREFI X( &PREFI X- NAT- FORVAT) "

PARAMETER US| NG CDSELPDA /* Sel ection info

PARAMETER USI NG CUPDA /* d obal paraneters

PARAMETER USI NG CSASTD /* Message i nformation

. eRAMETER- DATA U
LOCAL USI NG CDDI ALDA /* Used by di al og obj ects.
LOCAL USI NG CDENVIRA /* Used to capture/restore previous environnent.

DI RECT- COMVAND- PROCESSI NG 1

LOCAL USI NG CDGETDCA /* Used to get direct command info. "

MULTI PLE- W NDOAS 1

J T e T Tty SUNE SN S S c M STy S
CUSLD9 read

Example of Adding User Exit Points in a Code Frame

Press Enter.
The Maintain User Exit window is displayed:

CSMUSEX Natural Construct

Jul 28 Mai ntai n User Exit 1of 1
User exit name ......... START- OF- PROGRAM

Code frame nane ........ COBB9 Conditional N

User exit required .....
Generate as subroutine . _
Sanpl e subprogram...... - QU sanpl e subprogram. .
Default user exit code .

*

* Specify code to be executed at the beginning of the object subprogram
* This mght include security checking | ogic.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn

Maintain User Exit Window

Use this window to specify information about the user exit.

-107 -



Natural Construct Administration and Modeling

Thefieldsin the Maintain User Exit window are:

Field

Description

User exit name
Code frame name
Conditional

User exit required

Generate as subroutine

Sample subprogram
Note:

GUI sample

subprogram

Name of the user exit.
Name of the code frame for the user exit.

Condition code for the user exit. If the user exit is
conditional (required only under certain conditions), Y is
displayed. If it is not conditional, N is displayed.

If thisfield is marked, the user exit isrequired; if thisfield
is blank, the user exit is optional.

If the user exit is used in more than one placein the
module, enter Y. The codeis generated as an inline
subroutine. During generation, Natura Construct places
the code in a subroutine with the same name as the user
exit. This alows you to execute the code severa times
using a PERFORM user-exit-name statement.

If the user exit is optional, the PERFORM statement can
be conditional on the presence of the user exit itself (for
information, see Code Frame Conditions, page 109).

Regardless of whether user exits are generated as
subroutines or embedded code, use the DEFINE EXIT
keyword to specify all user exits.

If asubprogram contains the sample code for the user exit,
enter the name of the subprogram. The sample codeis
generated after the developer enters the SAMPLE
command in the User Exit editor and selects an exit.

Natural Construct passes three parameter data areas
(PDASs) to each sample subprogram: the model PDA,
CU—PDA, and CSASTD. For moreinformation, see Step
6: Createthe M odel PDA, page 115.

The SAMPLE command is executed automatically when
you enter “U” on the Generation main menu or press PF11
(userX) on the last specification panel for amodel that
supports user exits, but has none specified.

GUI sample subprogram invoked when the code is being
generated from the client. This subprogram should not
display input panels. If the sample subprogram does not
use input panels, it can be used in the GUI sample
subprogram. If the sample subprogram includes input
panels, create a copy and modify to use the defaults.
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Field Description (continued)
Default user exit If complex processing or calculationsare not required, you
code can enter up to 10 lines of sample code. Thiscode becomes

the default sample code for this user exit.

Note:  If you specify a sample subprogram name and provide
default user exit code, Natural Construct generates the
user exit code before the sample subprogram code.

Code Frame Conditions

Frequently, a block of statements isinserted in a program based on a condition or com-
bination of conditions specified in the code frame. Inthefollowing example, theINPUT
WITH TEXT+MSG USING MAP '& MAP-NAME' INPUT statement is generated if a
map is used. Otherwise, the INPUT(AD=0I) is generated:

INPUT WTH TEXT + MSG USI NG VAP ' &VAP- NAMVE' '
ELSE 1
I NPUT(AD=0 ) * PROGRAM #HEADER1 "
/ *DATX #HEADER2 *TI MX

Example of a Condition in a Code Frame

Note:  Toidentify acondition line, enter anumber in the C (Condition) columninthe
Code Frame editor. Number 1 initiates a new condition; higher numbers rep-
resent nested conditions that are only evaluated if all active lower conditions
aretrue.

Toidentify astatement as conditional, enter adouble quotation () in the C column. The
corresponding statement is included in the generated module only if the current condi-
tionistrue.

When you use code frame conditions, consider the following points:

The names of conditions must correspond to the names of logical variables defined in
the model PDA, with the #PDAC- prefix removed. (For more information about the
model PDA, see Step 6: Createthe M odel PDA, page 115.) The MAP-USED condi-
tion, for example, corresponds to the #PDAC-MAP-USED logica variable.
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Note:  These condition variables must be part of the redefinition of the #PDA-CON-
DITION-CODES field within the model PDA.

When Natural Construct generates a module, it checks the condition code values to de-
termine whether the condition is true. It resets the conditions before invoking the
modify subprograms. Condition codes should be selectively set to TRUE by either the
pre-generation subprogram or one of the modify subprograms.

Conditions can be negated, ANDed, and ORed (in order of precedence).

Conditions can be nested and EL SEed (EL SE refers back to the previous condition at
the same level number).

The RETURN-TO-CONDITION keyword can close levels of conditioning.

A special condition line can check for the existence of a specific user exit. To specify
thistype of condition, enter the name of the user exit as the condition val ue and specify
alinetypeof X. These conditions cannot be negated, ANDed, or ORed, but can be nest-
ed. They do not require a corresponding #PDAC variable.
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Example of code frame conditions

Frame .............. ABC S| ZE 68
Description ........ Exanpl e of conditions FREE 36676
> >+ ABS X XY _S21L1

Top. +...1...+. ..2...+...3. ..+ .. 4 ..+ ..5 . .+ ..6...+ ..7.. T C Not es

MAP- USED 1

I NPUT W TH TEXT + MSG USI NG MAP ' &VAP- NAME' 1 1

ELSE 1

I NPUT(AD=0Q) *PROGRAM #HEADER1 "2

[ *DATX #HEADER2 *TI MX "2

ROOM FOR- SKI P 2

/ "3

RETURN- TO- CONDI TI ON 1

/20T #FUNCTI ON- HEADI NG "2
NOT NMAP- CONTAI NS- PARAVETERS 2
CODEL- SPECI FI ED 3

/ 16T #CODE(1) 20T #FUNCTI ON(1) "4
CODE2- SPECI FI ED 3

/ 16T #CODE(2) 20T #FUNCTI ON(2) "5
CODE12- SPECI FI ED 3

/ 16T #CODE(12) 20T #FUNCTI ON(12) "6
RETURN- TO- CONDI T1 ON 2

/ 11T ' Code:' #CODE(AD=M "7
ELSE 2

Subprogram CUMNG N Par anet er N " 8

RETURN- TO- CONDI TI ON 1

21/1 'Direct Command:' #COMVAND( AD=M "2

RESET +MSG 9

AFTER- | NPUT

AFTER- | NPUT X 1

PERFORM AFTER- | NPUT " 10

Higher level numbers (nested conditions) are always joined with an AND statement to
previous lower condition numbers.

Notes

Thelines of code corresponding to each note number on the previous page are inserted
into the generated module when the following Boolean conditions are met:

Notes Boolean Condition

1 #PDAC-MAP-USED = TRUE

2 #PDAC-MAP-USED = FALSE

3 #PDAC-MAP-USED = FALSE and

#PDAC-ROOM-FOR-SKIP=TRUE
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Notes Boolean Condition (continued)

4 #PDAC-MAP-USED = FALSE and
#PDAC-MAP-CONTAINS-PARAMETERS = FAL SE and
#PDAC-CODE1-SPECIFIED = TRUE

5 #PDAC-MAP-USED = FALSE and
#PDAC-MAP-CONTAINS-PARAMETERS = FAL SE and
#PDAC-CODE2-SPECIFIED = TRUE

6 #PDAC-MAP-USED = FALSE and
#PDAC-MAP-CONTAINS-PARAMETERS = FAL SE and
#PDAC-CODE12-SPECIFIED = TRUE

7 #PDAC-MAP-USED = FALSE and
#PDAC-MAP-CONTAINS-PARAMETERS = FALSE

8 #PDAC-MAP-USED = FALSE and
#PDAC-MAP-CONTAINS-PARAMETERS = TRUE

9 Lineisinserted unconditionally.

10 Lineisinserted only when the AFTER-INPUT user exit is specified in the

User Exit editor before the module is generated.

Defining the Model

Use the Maintain Models panel to define your model.
To display the Maintain Models panel:

Log onto the SY SCST library.

Enter “MENU” at the Next prompt (Direct Command box for Unix).
The Administration main menu is displayed.
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3  Enter “M” in the Function field.

The Maintain Models panel is displayed:

CSDFM Natur al Construct CSDFMD
Aug 09 Mai ntai n Model s 1of 1
Action ........ .. ..., __ ABCDMNPR
Model ......... ... .. ..
Description ........
PDA name ................. _____ - Status window ............ _
Progranming node ......... - Comment start indicator .. __
Type ... _ Comment end indicator .... __

Code frame(s) ............
Modi fy server specificatn

Modify client specificatn

Clear specification ...... . Post-generation .......... o
Read specification ....... _____ - Save specification ....... ____
Pre-generation ........... o Docunent specification ... ___
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit frane mai n

Maintain Models Panel

Use this panel to specify the names of the model components (the generation subpro-
grams require thismodel definition); the specified components do not haveto currently
exist. When naming the model components, use the naming conventions described in
the following section. For a description of the Maintain Models panel, seeM aintain
M odels Function, page 42.

Naming Conventionsfor Model Components

Standardizing the names of the various components of a model makesit easier to write
and debug models. All supplied model subprograms, maps, and data areas are named
CUxx, where xx uniquely identifies each model. When naming the model components,
we recommend you use the foll owing naming conventions:

Name M odel Component
CUxxPDA Parameter data area.
CUxxR Read subprogram.
CUxxC Clear subprogram.
CUxxMA First modify subprogram.
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Name

Model Component (continued)

CUxxMAnN

CUxxMAL

CUxxMB
CUxxMBn
CUxxMBL

CUxxSyyy

CUxxGyyy

CUxxPR
CUxxPS
CUxxS
CUxxD

Mayp associated with the first modify subprogram.

To support dynamic translation, use a zero (0) in the last position
of the map name. To display a map based on the current value of
the * Language system variable, use a * Language value in the last
position of the map name.

Translation local data area (LDA) associated with the first modify
subprogram.

A translation LDA contains the names of al variables that are

initialized to the maintenance map text and can be translated. Y ou
cannot dynamically translate a map to another language unlessthe
modul e that invokes the map has a corresponding translation LDA.

Second modify subprogram.
Mayp associated with the second modify subprogram.
Translation LDA associated with the second modify subprogram.

Sample user exit code subprograms, where yyy isa 1- to 3-
character suffix that uniquely identifies each sample subprogram.

For example, the CUFM SRIN sample subprogram supplies
REINPUT statements for the Maint model (if required).

Generation subprograms, where yyy is a 1- to 3- character suffix
that uniquely identifies each generation subprogram.

For example, the CUMNGGL subprogram generates parameter
variables for the Menu model (when alength and format are
specified).

Pre-generation subprogram.
Post-generation subprogram.
Save subprogram.

Document subprogram.

To modify the supplied Natural Construct models, copy the subprograms and change
the prefix from CU to CX (do not modify the supplied subprogram). Thisway, you can
identify the modified subprograms and include any changes in future versions of Natu-

ral Construct.

After defining amodel, it can be used in the Generation subsystem.
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Step 6. Createthe Model PDA

All models require three parameter data areas (PDAS). Two of the data areas are sup-
plied with Natural Construct. Y ou create the model PDA for each model.

PDAs pass information between the nucleus and the model and code frame subpro-
grams. Every model subprogram uses the following external PDAS:

PDA Description

Model PDA User-created and named CUxxPDA, where xx uniquely
identifies the model. This PDA contains variables and
conditions specific to the model. It isthe only PDA you must
create.

Use the CST-PDA model to create the model PDA (see
Parametersfor the CST-PDA Model, page 177).

CU—PDA Supplied with Natural Construct.
CSASTD Supplied with Natural Construct.
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These PDAs must contain the following fields:

PDA Required Fields Format
Model PDA #PDA-CONDITION-CODES L/1:75
(variesfor #PDA-USER-AREA A100/1:40
each model)
CU—PDA #PDA-MODE A2
(samefor #PDA-OBJECT-TY PE Al
every model) #PDA-MODIFY-HEADER1 A60
#PDA-MODIFY-HEADER2 A54
#PDA-LEFT-PROMPT All
#PDA-LEFT-MORE-PROMPT A9
#PDA-RIGHT-PROMPT All
#PDA-RIGHT-M ORE-PROMPT A9
#PDA-PHASE Al
#PDA-DIALOG-METHOD 1
#PDA-TRANSLATION-MODE L
#PDA-USERX-NAME A10
#PDA-PF-NAME A10/1:12
#PDA-MAIN-NAME A10
#PDA-RETURN-NAME A10
#PDA-QUIT-NAME A10
#PDA-TEST-NAME A10
#PDA-BACKWARD-NAME A10
#PDA-FORWARD-NAME A10
#PDA-LEFT-NAME A10
#PDA-RIGHT-NAME A10
#PDA-HELP-NAME A10
#PDA-AVAILABLE1-NAME A10
#PDA-AVAILABLE2-NAME A10
#PDA-AVAILABLE3-NAME A10
#PDA-PF-NUMBER N2/1:12
#PDA-MAIN N2
#PDA-RETURN N2
#PDA-QUIT N2
#PDA-TEST N2
#PDA-BACKWARD N2
#PDA-FORWARD N2
#PDA-LEFT N2
#PDA-RIGHT N2
#PDA-HELP N2
#PDA-AVAILABLE1 N2
#PDA-AVAILABLE2 N2
#PDA-AVAILABLE3 N2
#PDA-PF-KEY A4
#PDA-PF-MAIN A4
#PDA-PF-RETURN A4
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PDA (continued) Required Fields Format
#PDA-PF-QUIT A4
#PDA-PF-TEST A4
#PDA-PF-BACKWARD A4
#PDA-PF-FORWARD A4
#PDA-PF-LEFT A4
#PDA-PF-RIGHT A4
#PDA-PF-HELP A4
#PDA-PF-AVAILABLE1L A4
#PDA-PF-AVAILABLE2 A4
#PDA-PF-AVAILABLES A4
#PDA-TITLE A25
#PDA-GEN-PROGRAM A8
#PDA-MODEL-VERSION N2.2
#PDA-HELP-INDICATOR A4
#PDA-USER-DEFINED-AREA A1/1:100
#PDA-UNDERSCORE-LINE A80
#PDA-RIGHT-PROMPT-OF A4
#PDA-DISPLAY-INDICATOR A4/1:10
#PDA-CURS-FIELD 14
#PDA-CV1 C
#PDA-CV2 C
#PDA-CV3 C
#PDA-CV4 C
#PDA-CV5 C
#PDA-CV6 C
#PDA-CV7 C
#PDA-CV8 C
#PDA-SCROLL-INDICATOR A4
#PDA-DYNAMIC-ATTR-CHARS A1/1:13
#PDA-FRAME-PARM A32
#PDA-SYSTEM A32
CSASTD MSG AT9
(samefor MSG-NR N4
every model) MSG-DATA A32/1:3
RETURN-CODE Al
ERROR-FIELD A32
ERROR-FIELD-INDEX1 P3
ERROR-FIELD-INDEX2 P3
ERROR-FIELD-INDEX3 P3

The following sections describe the layout of these PDASs.
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Notez:  The CSASTD PDA isused by every model. It passes messages between sub-
programs and is typically used for error handling.

Model PDA
The following example shows a model PDA:
Par amet er CUETPDA Li brary SYSCST DBID 19 FNR 28
Cormmand [
I T L Nane F Leng I ndex/ | nit/EM Name/ Conment
TOP - --- - m e R L R
1 CUETPDA /* Construct Mdel PDA
2 #PDA- CONDI TI ON- CODES L (1:75) /* Conditions in franes
R 2 #PDA- CONDI TI ON- CODES /* REDEF. BEG N : #PDA- CONDI TI ON
3 #PDAC- USE- MSG- NR L /* TRUE | F MESSAGE NUMBERS ARE U
3 #PDAC- FI LE- NAME- SPECI FI ED L
3 #PDAC- FI ELD- NAME- SPECI FI ED L
3 #PDAC- PDA- SPECI FI ED L
3 #PDAC- COWLEX- FI ELD L /* Field is a PE, MJ a STRUCT. or
* | * REDEFI NE
3 #PDAC- SCROLLI NG L /* Scrolling
3 #PDAC- NATURAL - W NDOWS L /* Set w ndow sizes
3 #PDAC- W NDOW LENGTH L /* Set window line |ength
3 #PDAC- W NDOW COLUMN L /* Set w ndow col um hei ght
3 #PDAC- W NDOW BASE L /* Set w ndow base
3 #PDAC- DEFI NE- W NDOW L /* Generate DEFI NE W NDOW
2 #PDA- USER- AREA A 100 (1:40) /* Area for INPUT and der
R 2 #PDA- USER- AREA /* REDEF. BEG N : #PDA- USER- AREA
3 RESET- STRUCTURE /* Use for reseting non-al pha
* /* fields in Clear Subprogram
4 #PDAX- DESCS A 55 (1:4) /* description
4 #PDAX- USE- MSG- NR
*
* Modi fy screen 2
4 #PDAX- PDA A 8 /* PDA with display info.
4 #PDAX- FI LE- NAMVE A 32 /* File nanme
4 #PDAX- FI ELD- NAVE A 32 /* Field nanme
4 #PDAX- MAP- NAVE A 8 /* Input using nmap
4 #PDAX- LI NES- PER- SCREEN N 3 /* Nunmber of lines per screen
*
* used to generate a
* DEFI NE W NDOW st at ement .
4 DEFI NE- W NDOW | NFO
5 #PDAX- W NDOW SI ZE A 6 /* W ndow size
R 5 #PDAX- W NDOW SI ZE /* REDEF. BEG N : #PDAX- W NDOW S
6 #PDAX- W NDOW S| ZE- W DTH N 3 /* Wndow size width
6 #PDAX- W NDOW SI ZE- HEI GHT N 3 /* Wndow size height
5 #PDAX- W NDOW BASE A 6 /* Wndow base
R 5 #PDAX- W NDOW BASE /* REDEF. BEG N : #PDAX- W NDOW B
6 #PDAX- W NDOW BASE- LI NE N 3 /* Wndow base |ine
6 #PDAX- W NDOW BASE- COLUWN N 3 /* W ndow base col um
5 #PDAX- W NDOW FRAME- OFF L /* Wndow frame off
5 #PDAX- W NDOW TI TLE A 65 /* Wndow title
5 #PDAX- W NDOW CONTROL- SCREEN L /* Wndow control screen on
5 #PDAX- DEFI NE- W NDOW L /* Use DEFI NE W NDOW st at enent
4 #PDA- FI ELD- TYPE A 2 /* Field type: GR, PE, PC, MJ, MC
* /* S(Structure), F(Single Field)
* /* R( REDEFI NE)
4 #PDA- FI ELD- REDEFI NED L
4 #PDA- LEVEL- NUMBER N 1
4 #PDA- FI ELD- FORVAT A 1
4 #PDA- FI ELD- LENGTH N 3.1
R 4 #PDA- FI ELD- LENGTH
5 #PDA- UNI TS N 3
5 #PDA- DECI MALS N 1
4 #PDA- FROW | NDEX N 5 (1:3)
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4 #PDA- THRU- | NDEX 5 (1:3)
4 #PDA- FI ELD- RANK 1
4 #PDA- FI LE- CODE 8 /* file code for security check

4 #PDA- NAX- LI NES
4 #PDA- WWFRAME

4 #PDA- W.ENGTH

4 #PDA- WCOLUWN

4 #PDA- WBASE

Thefields in the model PDA are described in the following sections.

5 /* Num of occurrences for PE/ MJ
1 /* Parameters for wi ndow setting
3
3
7

>rr>rZ20z22Z2

#PDA-CONDITION-CODES

Thisfield (L/1:75) isan array of condition codes that allow you to define up to 75 log-
ical conditions for each model. Thefield isusually redefined into separate logical
variables, one for each condition variable used by the model code frames. The name of
the logical condition variable in the PDA must be the same as the condition, with a
#PDAC- prefix added.

When amoduleisgenerated, the condition values are checked to determine whether the
condition istrue. The conditions are reset before the modify subprograms are invoked.
Along with the pre-generation subprogram, the modify subprograms assign all true con-
dition values.

Note:  To make nested code frames more reusable across multiple models, it isim-
portant to use exactly the same naming conventions. In this way, the nested
code frame substitution parameters and logicals are dways available to the
model PDAs.

#PDA-USER-AREA

Thisfield (A100/1:40) definesalarge block of datathat is passed between the Natural
Construct nucleus and the model subprograms. Always redefine thisfield into separate
fields that refer to the module being generated. The following information can be
passed:

Data entered by the developer on a maintenance panedl. The names of the fields that re-
ceive the parameters should be prefixed by #PDAX- and appear first in the redefinition
of #PDA-USER-AREA. Usually, the valuesfor these fields are written as comments at
the beginning of the generated program. This allows Natural Construct to read the pa-
rameters for subsequent regeneration.

Y ou can also group aseries of related parameters into asingle external parameter by
redefining the #PDA X - variable into sub-fields. This technique reduces the number of
comment lines at the beginning of a generated program.
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Note:  Thistechnique should only be used when the length of the sub-fields does not
change.

Datacalculated during the generation process and shared with the model subprograms.
The variable names should be prefixed by #PDA - and appear second in the redefinition
of #PDA-USER-AREA (after the #PDAX- variables).

The pre-generation subprogram assigns these internal generation variables; al subse-
guent code frame and model subprograms can use the values.

When you use substitution parameters in code frames, avariable with the same name
and a#PDAX- or #PDA- prefix should be in the redefinition of the
#PDA-USER-AREA variable. For example, the & MAX-SELECTIONS substitution
parameter value should be supplied by the #PDA-MAX-SELECTIONS variable or the
#PDAX-MAX-SELECTIONS variable.

Note:  To make nested code frames more reusabl e across multiple models, it isim-
portant to use exactly the same naming conventions. In this way, the nested
code frame substitution parameters and logicals are dways available to the
model PDAS.

CU—PDA
The following example shows the CU—PDA data area:

Par amet er CU-PDA Li brary SYSCST DBID 19 FNR 28
Conmmand > o+
I T L Nane F Leng | ndex/ | ni t/ EM Name/ Conment
LI R e R I R R
* Paraneters used by all user
* subpr ogr ans

1 CU-PDA

* Paraneters used by generating
* subpr ogr ans

#PDA- MODE A 2 /* R=Report, S=Struct, SD=Str data
2 #PDA- OBJECT- TYPE A 1 /* P=Program N=Subprogram etc.

N

* Parms used by nodify screens

2 #PDA- MODI FY- HEADERL A 60 /* First heading on nodify scr
2 #PDA- MODI FY- HEADER2 A 54 /* Second heading on nodify scr
2 #PDA- LEFT- PROWPT A 11 /* Date

R 2 #PDA- LEFT- PROVWPT
3 #PDA- LEFT- MORE- PROWPT A 9
2 #PDA- Rl GHT- PROWPT A 11 /* n of n

R 2 #PDA- Rl GHT- PROWPT
3 #PDA- Rl GHT- MORE- PROVPT A 9
2 #PDA- PHASE A 1 /* Mdify, Generate, Cear etc.
2 #PDA- DI ALOG- METHCD | 1 /* See CSLMVETH

* /* 1 = Input + Validate

* /* 2 = Input no validate

* /* 3 = Validate no input

* /* 4 = Validate input on error
2 #PDA- TRANSLATI ON- MODE L /* Transl ati on node
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The following PF key variabl es
or sanple programrequires the
than the standard MAIN, RETURN,

are only required if the nodify
use of additional PF keys other
QU T, HELP keys.

* Ok ok ok %k ok Ok % ok

* ok ok ok

* %k ok k% ok

WWWWWWWWWwWwwWwwWwNN WWWWWWWWwwWwwwNNN

NNNNNNONNWWWWWWWWwwWwwNN

Pl ace the followi ng key nanes at
using the KD option. The nodify
that are not being used or

to set additional keys.

#PDA- USERX- NAME A 10 /* User Exit name.

#PDA- PF- NAMVE A 10 (1:12)

#PDA- PF- NAVE /* REDEF. BEGQ N : #PDA- PF- NAME
#PDA- VAl N- NAVE A 10 /* Main nmenu key nane.

#PDA- RETURN- NAMVE A 10 /* Return key nane.

#PDA- QUI T- NAME A 10 /* Quit key nane.

#PDA- TEST- NAME A 10 /* Test key nane.

#PDA- BACKWARD- NAVE A 10 /* Bkwd key nane.

#PDA- FORWARD- NAMVE A 10 /* Frwd key nane.

#PDA- LEFT- NAME A 10 /* Left key nane.

#PDA- Rl GHT- NAME A 10 /* Right key nare.

#PDA- HELP- NAMVE A 10 /* Help key nane.

#PDA- AVAI LABLE1- NAVE A 10 /* Not used by default.
#PDA- AVAI LABLE2- NAVE A 10 /* Not used by default.
#PDA- AVAI LABLE3- NAVE A 10 /* Not used by default.

This array contains the PF-KEY nunber associated with each
standard key setting as well as the nunbers of the avail able
nunbers for non-standard key use.

#PDA- PF- NUMBER N 2 (1:12)

#PDA- PF- NUVBER /* REDEF. BEGQ N : #PDA- PF- NUMBER
#PDA- MAI N N 2 /* Main nmenu key nunber.
#PDA- RETURN N 2 /* Return key nunber.
#PDA-QUI T N 2 /* Quit key nunber.

#PDA- TEST N 2 /* Test key nunber.

#PDA- BACKWARD N 2 /* Bkwrd key nunber.

#PDA- FORWARD N 2 /* Frwd key nunber.

#PDA- LEFT N 2 /* Left key nunber.

#PDA- Rl GHT N 2 /* R ght key nunber.

#PDA- HELP N 2 /* Help key nunber.

#PDA- AVAI LABLE1 N 2 /* Not used by default.
#PDA- AVAI LABLE2 N 2 /* Not used by default.
#PDA- AVAI LABLE3 N 2 /* Not used by default.

This array corresponds to the above array except the 'PF
'"PF string prefixes the key for easy conparison to *PF-KEY.
#PDA- PF- KEY A 4 (1:12)

#PDA- PF- KEY /* REDEF. BEGQ N : #PDA- PF- KEY
#PDA- PF- MAI N A 4 [* PFnn where nn = nain key.
#PDA- PF- RETURN A 4

#PDA- PF-QUI T A 4

#PDA- PF- TEST A 4

#PDA- PF- BACKWARD A 4

#PDA- PF- FORWARD A 4

#PDA- PF- LEFT A 4

#PDA- PF- Rl GHT A 4

#PDA- PF- HELP A 4

#PDA- PF- AVAI LABLEL A 4 /* Not used by default.
#PDA- CV3 C /* Special characters in T node
#PDA- CV4 C /* Col um headings in T node
#PDA- CV5 C /* CV 5

#PDA- CV6 C /* CV 6

#PDA- CV7 C /* CV 7

#PDA- CV8 C /* CV 8

#PDA- SCROLL- | NDI CATOR A 4 |/* Scroll region indicator
Dynami c attri bute characters

fromthe control record. The

followi ng index values represent

1=Defaul t, 2=Intensify, 3=Blink, 4=|talics, 5=Underline,
6=Reversed, 7=Blue, 8=Green, 9=Whi te, 10=Pi nk, 11=Red,
12=Tur quoi se, 13=Yel | ow.

#PDA- DYNAM C- ATTR- CHARS A 1 (1:13)
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* Passed paraneter fromcode frane

2 #PDA- CV6 C /* CV 6
2 #PDA-CV7 C /* Ccv7
2 #PDA-CV8 C /* CV 8
2 #PDA- SCROLL- | NDI CATOR A 4 /* Scroll region indicator

Dynamic attribute characters
fromthe control record. The
followi ng index values represent

B S

1=Default, 2=Intensify, 3=Blink, 4=|talics, 5=Underline,
6=Reversed, 7=Blue, 8=Green, 9=Whi te, 10=Pi nk, 11=Red,
12=Tur quoi se, 13=Yel | ow.

2 #PDA- DYNAM C- ATTR- CHARS A 1 (1:13)

*

* Passed paraneter fromcode frane
2 #PDA- FRAVE- PARM A 32
2 #PDA- SYSTEM A 32 /* Systemnust exist in dict.

*

CU—PDA contains the fields described in the following sections.

#PDA-M ODE

Thisfield (A2) identifies the programming mode. The value for thisfield is the pro-
gramming mode specified on the Maintain Models panel. Valid valuesfor thisfield are
S (structured), SD (structured data), and R (reporting) mode.

#PDA-OBJECT-TYPE

Thisfield (A1) identifies the type of module generated. The value for thisfield is the
module type specified on the Maintain M odels panel. Thisfield isuseful when amodel
subprogram is associated with multiple models that use different module types. In this
case, the presence or format of certain generated code may be dependent on the type of
module generated.

#PDA-MODIFY-HEADER1

Thisfield (A60) contains the description specified on the Maintain Models panel. Main-
tenance panels use the #HEADERL1 variable for the first heading, instead of #PDA-
MODIFY-HEADERL1. If #HEADER1 has not been assigned avalue, it is assigned the
contents of #PDA-MODIFY -HEADERL1.

#PDA-MODIFY-HEADER2

Thisfield (A54) contains the description specified on the Maintain Models panel. Main-
tenance panels use the #HEADER?2 variable for the second heading, instead of #PDA-
MODIFY-HEADER?2. If #HEADER? has not been assigned avalue, it is assigned the
contents of #PDA-MODIFY -HEADER?2.
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#PDA-LEFT-PROMPT

Thisfield (A11) isredefined into the #PDA-LEFT-M ORE-PROMPT field (A9). The
#PDA-LEFT-MORE-PROMPT field indicates the current date. Y ou place thisfield as
an output fieldin the top left corner of all maintenance panels. (If you require more than
nine bytes, you can use the full length of A11.)

#PDA-RIGHT-PROMPT

Thisfield (A1) isredefined into the #°DA-RIGHT-M ORE-PROMPT field (A9). The
#PDA-RIGHT-MORE-PROMPT field indicates the current panel and the total number
of panels (1 of 4, for example). Place thisfield asan output field in the top right corner
of all maintenance panels. (If you require more than nine bytes, you can use the full
length of A11.)

#PDA-PHASE

Thisfield (A1) identifiesthe current phase of the Natural Construct nucleus (seethe CS-
LPHASE dataareafor an example). Valid valuesfor thisfield are A (post-generation),
B (batch), C (clear), D (default), G (generation), L (translate), M (modify), P (pre-gen-
eration), R (read), U (sampleuser exit), and V (save). Thevaluefor thisfieldistypicaly
controlled by the Natural Construct nucleus and should not be manipulated locally.

Note:  Modify subprograms are also invoked prior to SAMPLE processing in the
User Exit editor (in which case, the phaseis U) and prior to the generation
phase (in which case, the phaseis G).

Since some subprograms are invoked during more than one phase, thisfield activates
the subprogram logic for the current phase. For example, the modify subprograms per-
formed during the maintenance phase (M) are invoked (with data stacked) during the
generation (G) and sample user exit (U) phases. It may beinappropriate for the modify
subprogram to perform certain processing during any of these phases.

#PDA-DIALOG-METHOD
Thisfield (11) isreserved for future use.

#PDA-TRANSLATION-MODE
Thisfield (L) isreserved for future use.

#PDA-USERX-NAME
Thisfield (A10) isfor internal use only.
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#PDA-PF-NAME

Thisfield (A10/1:12) is an array containing the names of the standard PF-keysand is
redefined into the following fields (A 10):

Field Description
#PDA-MAIN-NAME Main menu key name.
#PDA-RETURN-NAME Return key name.
#PDA-QUIT-NAME Quit key name.
#PDA-TEST-NAME Test key name.
#PDA-BACKWARD-NAME Backward key name.
#PDA-FORWARD-NAME Forward key name.
#PDA-LEFT-NAME Left key name.
#PDA-RIGHT-NAME Right key name.
#PDA-HELP-NAME Help key name.

#PDA-AVAILABLE1-NAME Not used, by default.
#PDA-AVAILABLE2-NAME Not used, by default.
#PDA-AVAILABLE3-NAME Not used, by default.

The names are in the same order asthe key settings specified on the Natural Construct
Control record. The name for PF1 is stored in the first position, PF2 is stored in the sec-
ond position, etc.

Y ou can define specia PF-keys for modify subprograms (or sample generation subpro-
grams) by specifying the desired PF-key values and names on the Maintain
Subprograms panel (S function on the Administration main menu).

Occasionally, a subprogram may need to modify its PF-key assignments based on in-
ternal program functions and parameter values. If thisisthe case, placethisarray of PF-
key names on the model panels and set the appropriate PF-key names (assuming your
model supports variable PF-keys).

If asubprogram requires PF-keysfor non-standard functionsthat are not known at com-
piletime, display this array on the map (instead of using the SET KEY statement and
the KD option of the FORMAT statement).
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#PDA-PF-NUMBER

Thisfield (N2/1:12) isan array containing the PF-keysthat support the standard PF-key
functions and is redefined into the following fields (N2):

Field

Description

#PDA-MAIN
#PDA-RETURN
#PDA-QUIT
#PDA-TEST
#PDA-BACKWARD
#PDA-FORWARD
#PDA-LEFT
#PDA-RIGHT
#PDA-HELP
#PDA-AVAILABLE1
#PDA-AVAILABLE2
#PDA-AVAILABLE3

Main menu key number.
Return key number.
Quit key number.

Test key number.
Backward key number.
Forward key number.
L eft key number.
Right key number.
Help key number.

Not used, by default.
Not used, by default.
Not used, by default.

Thevaluesin this array assign a PF-key function to a PF-key number (for indexing on
the #PDA-PF-NAME table). Thefirst occurrence contains the PF-key number associ-
ated with the “main” function, the second occurrence contains the PF-key number
associated with the “return” function, etc.

To include additional PF-keys, use the PF-key corresponding to the numbers assigned
to #PDA-AVAILABLEL1 through #PDA-AVAILABLES.
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#PDA-PF-KEY

Thisfield (A4) isan array corresponding to the #°PDA-PF-NUMBER array (seethe pre-
vious section) except the values have a PF- prefix. This makes it easy to compare the
value of a*PF-KEY system variable to one of the following fields (A4):

Field Description

#PDA-PF-MAIN PFnn, where nn is the main menu key number.
#PDA-PF-RETURN PFnn, where nn is the return key number.
#PDA-PF-QUIT PFnn, where nn is the quit key number.
#PDA-PF-TEST PFnn, where nn is the test key number.
#PDA-PF-BACKWARD PFnn, where nn is the backward key number.
#PDA-PF-FORWARD PFnn, where nn is the forward key number.
#PDA-PF-LEFT PFnn, where nn isthe left key number.
#PDA-PF-RIGHT PFnn, where nn isthe right key number.
#PDA-PF-HELP PFnn, where nn is the help key number.
#PDA-PF-AVAILABLEL Not used (by default).
#PDA-PF-AVAILABLE2 Not used (by default).
#PDA-PF-AVAILABLES Not used (by default).

Note:  ThePF-key variablesdefined in this PDA allow your modelsto automatically
use the PF-key values and names specified on the Natural Construct Control
record. If you do not require this flexibility, you can use hardcoded PF-key
values and names.

#PDA-TITLE

Thisfield (A25) contains thetitle of the module that is generated, which isrequired for
the generation process. Thetitle identifies the modulefor the List Generated Modules
function on the Generation main menu. Y ou can place this field on the model mainte-
nance panels.
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#PDA-GEN-PROGRAM

Thisfield (A8) contains the name of the module that is generated, read, or saved. The
valuefor thisfield isthe module name specified on the Generation main menu. Y ou can
place this field on the first maintenance pane for the model.

#PDA-M ODEL-VERSION

Thisfield (N2.2) containsthe number of the Natural Construct version used to generate
the model.

#PDA-HELP-INDICATOR

Thisfield (A4) contains the help indicator for maps. The valuefor thisfield is the help
indicator specified on the Control record (an asterisk (*), for example).

#PDA-USER-DEFINED-AREA
Thisfield (A1/1:100) is available to the user.

#PDA-UNDERSCORE-LINE

Thisfield (A80) contains the 1- to 4-character set used to create the underscore line for
text onmaps. The specified set isrepeated until al spacesarefilled (80, by default). The
value for thisfield is the underscore character set specified on the Natural Construct
Control record. For example, if “----" is specified, the underscorelineis:

Orif "++” is specified, the underscore lineis:

I = S I T o G o = S S S S S R S s

#PDA-RIGHT-PROMPT-OF

Thisfield (A4) contains the text used in the right prompt for maps. The value for this
fieldisthe“of” indicator specified on the Natural Construct Control record (*1” of “4”,
for example).

#PDA-DISPLAY-INDICATOR

Thisfield (A4/1:10) is an array corresponding to the position indicators used on maps.
The values for thisfield are the position indicators specified on the Natural Construct
Control record (“1, 2, 3...”, for example).

#PDA-CURS-FIELD
Thisfield (14) contains the cursor position for dynamic translation on maps.
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#PDA-CVn

Thesefields (C) are control variables (#PDA-CV 1 through #PDA-CV 8) used on maps
to dynamicaly control the text displayed on apanel. These control variables are:

Control Variable Description

#PDA-CV1 Controlsfield prompts.
#PDA-CV2 Controls prompt headings.
#PDA-CV3 Controls specia characters.
#PDA-CV4 Controls column headings.
#PDA-CV5 Not currently used.
#PDA-CV6 Not currently used.
#PDA-CV7 Not currently used.
#PDA-CV8 Not currently used.

#PDA-SCROLL-INDICATOR

Thisfield (A4) contains the scroll region indicator(s) used on maps. The value for this
field is the character(s) specified on the Natural Construct Control record (“>>", for
example).

#PDA-DYNAMIC-ATTR-CHARS

Thisfield (A1/1:13) isan array containing the default dynamic attribute characters. The
valuesfor thisarray are the dynamic attributes specified on the Natural Construct Con-
trol record. Dynamic attribute characters alow the devel oper to embed special
characters within text that change how thetext is displayed.

These dynamic attribute characters correspond to the following index occurrences:

Attribute Index Occurrence
Default return 01
Intensify 02
Blinking 03
[talics 04
Underline 05
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Attribute Index Occurrence (continued)
Reverse video 06
Blue 07
Green 08
White 09
Pink 10
Red 11
Turguoise 12
Yellow 13

The CSUDY NAT subprogram uses these settings for the Natural dynamic attribute pa-
rameter (DY =). For more information, see CSUDY NAT Subprogram, page 320.

#PDA-FRAME-PARM

Thisfield (A32) contains different values depending on the type of subprogram. The
Natural Construct nucleus can set thisfield before the code frame subprograms are in-
voked; thisfield is always set before the sample user exit subprograms are invoked.

For code frame generation subprograms, thisfield contains the value of the constant lit-
eral entered in the subprogram line in the code frame (next to the Parameter prompt).
For sample user exit subprograms, thisfield containsthe name of the user exit for which
the sample was invoked.

#PDA-SYSTEM

Thisfield (A32) contains the default system name when Predict program entries are
generated from within Natural Construct. (Programmers/analysts can document gener-
ated modules in Predict by pressing the optns PF-key on the Generation main menu
before saving or stowing the module.) Placethisfield on thefirst maintenance panel for
the model.

Any supplied model that generates adialog also uses thisfield as part of the key to ac-
cess help information. The system value corresponds to the M ajor component of the

help key.
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CSASTD PDA
CSASTD PDA contains the fields described in the following sections.

Notez:  The CSASTD PDA isused by every model. It passes messages between sub-
programs and is typically used for error handling.

MSG

Thisfield (A79) is used with the RETURN-CODE field (see RETURN-CODE, page
130) to pass messages between the Natural Construct nucleus and the model subpro-
grams. It should be displayed on the message line of all maintenance panels and reset
after all inputs.

MSG-NR
Thisfield (N4) is not currently used.

MSG-DATA

Thisfield (A32/1:3) containsthe values for embedded substitution strings. If amessage
containsthe :1:, :2:, or :3: substitution strings, you can supply valuesto these stringsin
MSG-DATA(1), MSG-DATA(2), and MSG-DATA(3), respectively.

RETURN-CODE

Thisfield (A1) is used with the MSG field (see M SG, page 130). When amoduleis
generated, the model subprograms or related code frame subprograms may encounter
problems. When this happens, the subprogram should assign the RETURN-CODE field
before returning to the Natural Construct nucleus. It should also assign an error message
to the MSG field.

If the value assigned to the RETURN-CODE field is blank (informational message) or
W (warning message), awarning isissued by Natural Construct and a message is dis-
played in the Status window. The developer can either ignore the warning and continue
the generation process or terminate generation.

If the value assigned to the RETURN-CODE field is C (communication error) or E (er-
ror), the error messageis displayed but the developer cannot continue the generation
process.

The CSLRCODE local data area contains valid return codes for the RETURN-CODE
field.
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ERROR-FIELD

Thisfield (A32) identifies afield in error. The field nameis displayed with the error
message.

ERROR-FIELD-INDEX1/2/3

These fields (P3) identify occurrences of fields in error. If the error field is an element
of an array, they identify the specific occurrence of thefield in error.

Step 7: Createthe Trandation L DAs and Maintenance M aps

After defining the parameters and creating the parameter dataarea (PDA) for the model,
if needed create the translation LDASs to support multilingual specification panels and
the maintenance maps (panels) to accept parameters from the devel oper. These proce-
dures are described in the following sections.

Format of the Translation LDAS

To support multilingual text and messages, each maintenance panel can use up to five
translation local data areas (LDAS). These LDASs contain the names of the fields that
can be translated. Y ou cannot display a panel in another language unless the module
that invokes the panel has a corresponding translation LDA.

All translation LDAs must have following format:

Local CUBAMAL Li brary SYSCST DBID 18 FNR 4
Conmand > +
I T L Nane F Leng I ndex/ | nit/EM Name/ Conment
A e e

* % **SAG TRANSLATI ON LDA

* * * used by map CUBAMAO.
1 CUBAMAL
2 TEXT /* Corresponds to syserr nessage
3 #CGEN- PROGRAM A 20 I NI T<' *2000.1,."'>
3 #SYSTEM A 20 I NI T<' *2000. 2,."' >
3 #CGDA A 20 I NI T<' *2000. 3,."'>
3 #TI TLE A 20 INIT< *2001.1,.'>
3 #DESCRI PTI ON A 20 INIT<' *2001.2,.'>
3 #GDA- BLOCK A 20 I NI T<' *2001. 3,."' >

R 2 TEXT
3 TRANSLATI ON- TEXT
4 TEXT- ARRAY A 1 (1:120)
2 ADDI Tl ONAL- PARMS
3 #MESSAGE- LI BRARY A 8 I NI T<' CSTLDA' >
3 #LDA- NAME A 8 | NI T<' CUBANAL' >
3 #TEXT- REQUI RED L I NI T<TRUE>
3 #LENGTH- OVERRI DE | 4 /* Explicit length to translate

CUBAMAL Translation LDA for the Batch Model
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In this example, the fieldsin CUBAMAL correspond to the following fields on the
Standard Parameters panel for the Batch model:

Field Namein LDA Field Name on Panel
#GEN-PROGRAM Module

#SY STEM System

#GDA Global dataarea
#TITLE Title
#DESCRIPTION Description
#GDA-BLOCK With block

When naming your translation LDAs, werecommend using the name of the modul ethat
usesthe LDA and adding an“L” in the last position. For example, the CUBAMA mod-
ify subprogram uses the CUBAMAL translation LDA.

The sum of thelengths of all fieldsin the trandation LDA must match the length of the
text array. Inthe CUBAMAL example, each of the six fields has alength of 20 and the
text array is 1:120 (6 x 20).

To support multilingual specification panels, use SY SERR numbersto assignthe INIT
values for the translation LDA fields. Thetranslation LDASs are passed through the
CSUTRANS utility, which expects the structure on the previous page. CSUTRANS
also expects the SY SERR INIT valuesin the following format:

Position Format
Byte 1 Must be an asterisk (*).
Bytes 2-5 Must be numeric and represent avalid SY SERR number.

Thefirst five bytes are mandatory (bytes 1-5); these values are
used to retrieve the text associated with the corresponding

SY SERR number and the current value of the * Language Natura
system variable.

If the text for the current language is not available, CSUTRANS
follows a modifiable hierarchy of * Language values until text is
retrieved (you can definethishierarchy in the DEFAULT-
LANGUAGE field within the CNAMSG loca data area). Asthe
original development language, English (* Language 1) should
always be available.

Note: CSUTRANSdoesnot performany substitutionsusing :1::2::3:. To
perform substitutions, you must call the CNUM SG subprogram.
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Format (continued)

Position
Byte 6
Byte 7
Byte 8
Note:
Byte9
+
<
>
/
Bytes 10-16

Can be aperiod (.), which indicates that the next byteisavalid
position value.

Can be aposition value. Vaidvauesare1t0 9, A (byte 10), B
(byte 11), C (byte 12), D (byte 13), E (byte 14), F (byte 15), and G
(byte 16). For example, *2000.2 identifies the text for SY SERR
number 2000, position 2 (as delimited by a/ in SY SERR). If the
message for SY SERR number 2000 is M odul e/ System/Global data
area, only System isretrieved.

If you reference the same SY SERR number more than oncein a
translation LDA, define the INIT values on consecutive linesto
reduce the number of callsto SY SERR; the position values for a
SY SERR number can be referenced in any order.

To minimize confusion, we recommend you use the .n notation
even when there is only one message for the SY SERR number.

Can be acomma (,), which indicates that the next byte or bytes
contain special format characters. Values specified before the
comma (,) indicate what text to retrieve; values specified after the
comma indicate how thetext is displayed.

Although you can use acommain byte 6 (instead of aperiod), we
recommend that you always use the .n position indicator in bytes 6
and 7.

After the comma, can be one of the following:

Indicatesthat the first position after the field name is blank and the
remainder of thefield prompt isfilled with periods. For example,
Module name............

Indicates that the text is centered using the specified field length
override (see description of Byte 10). If you do not specify the
override length, Natural Construct uses the actual field length.

Indicates that the text is left justified (thisis the default).
Indicates that the text isright justified.
Indicates that alength override value follows.

After the / override length indicator (see above), indicates the
actual override length in bytes.

-133 -



Natural Construct Administration and Modeling

Note:  For moreinformation, see Using SY SERR Refer ences, page 406.

If you want to use the override length notation (*0200.4,+/6, for example) and the LDA
field istoo small (A6, for example), you can define alarger field (A12, for example),
redefine it using a shorter display value, and then use the override length notation:

01 FI ELD- NAME Al INT< *0200. 4+/6' >
01 Redefine #FI ELD- NAME
02 #SHORT- FI ELD- NAME A6

M aintenance M aps

Normally, each modify subprogram is associated with a different maintenance map.
Y ou can use a layout map as a starting layout for your maintenance maps and then list
the model PDA fieldsin the Map editor and select the desired fields. For a standard
maintenance map, use the CDLAY layout map. For amultilingual maintenance map,
you can alsousethe CDLAY layout map and removeall text except thelinescontaining
thefirst and second headings. (For an example of amultilingual mai ntenance map, refer
to CU--MAOQ in the SY SCST library.)

Y ou can also use the Map model to create maintenance maps. For adescription, refer
to the applicable chapter of Natural Construct Generation.

Step 8. Createthe Model Subprograms

Y ou can use the supplied model sto generate the subprograms described in this step. For
adetailed description of amodel, refer to the applicable chapter in this documentation.
The model generation models are described in the order they are implemented during
the generation process.

M odify Subprograms

Generated using the CST-Modify model, these subprograms receive the specification
parameters (#PDA X variablesinthe model PDA) from the developer and should ensure
that the parameters are valid. These subprograms can also set condition codes and as-
sign derived PDA variables.

Modify subprograms are executed in the same order as they appear on the Maintain
Models panel. Usually, there is one modify subprogram for every left/right (horizontal)
maintenance panel. Data edits should only be applied if the devel oper presses Enter or
PF11 (right). Either the modify subprogram or the maintenance map can validate the
parameters.
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Y ou should only trap PF-keysthat perform specialized functionsrelated to the panel. If
you want the PF-key settingsto be dependent on the default settings specified on the
Control record, the subprogram should not contain hardcoded PF-keys (check the PF-
key values using the variables specified in CU—PDA).

Y ou can define speciad PF-keysand window settings for each modify subprogram (see
Maintain Subprograms Function, page 52).

Note: A modify subprogram can test the value of CU—PDA .#PDA-PHASE to iden-
tify the phase during which it was invoked.

For an example of agenerated modify subprogram, refer to CUMNMA and CUMNMB
in the SY SCST library.

For information about the CST-Modify model, see CST-M odify M odel, page 193.

When are Modify Subprograms | nvoked?

The Natural Construct nucleus invokes the modify subprograms in the following
Situations:

Generation Main Menu

Function: M Module: TEST Panel: 2
Invokes the second maintenance panel, and:

If the devel oper presses Enter, invokes the Generation main menu.

If the developer presses PF11 (right), invokes the third panel (if thereis one).

If the developer presses PF10 (left), invokes the first panel and displays the message:
Beginning of specification panels.

Function: M Module: TEST Panel:
Invokes the first maintenance panel, and:
If the devel oper presses Enter or PF11 (right), invokesthe second panel (if thereisone).

If the developer presses PF10 (left), invokes the first panel and displays the message:
Beginning of specification panels.

Function: G Module: TEST Panel:

Invokes all maintenance panels to ensure that all parameters have been edited before
generation. The input panels are not displayed unless an error is encountered.

User Exit Editor
> SAMPLE

Invokes all maintenance panels so you can ensure that all parameters have been edited
before generation. The input panels are not displayed unless an error is encountered.
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Pre-generation Subprogram

Generated using the CST-Pregen model, this subprogram is invoked either after all
modify subprograms are executed during the generation phase or after the SAMPLE
command isissued from the User Exit editor. It isthe first user subprogram invoked. It
assignsall true condition values (see the following example), based on user-supplied in-
put parameters or other calculated values. (All #PDAC- condition values are reset
before the generation processis started.)

This subprogram should aso cal culate the values of any #PDA variables required by
subsequent generation subprograms. For ssmple models that do not have code frames,
this subprogram can also perform the functions of ageneration subprogram. (Condition
code values and derived fields can also be assigned within the modify subprograms.)

For an example of a generated pre-generation subprogram, refer to CUMNPR in the
SY SCST library. For more information about the CST-Pregen model, see Parameter s
for the CST-Pregen M odel, page 211.

Generation Subprograms

Because the lengths and contents of certain code frame parameters change based on
user-supplied input values or information in Predict, these parameters must be supplied
by the generation subprograms. These subprogramswrite statementsto the Natural edit
buffer, based on user-supplied input parameters or other calculated values.

Towriteto theedit buffer, includeaDEFINE PRINTER(SRC=1) OUTPUT 'SOURCE'
statement in the subprogram that routes the output to the source work area. To allow
modelsto be ported to multiple platforms, use the CU--DFPR copycode member to de-
fine the SRC printer.

All WRITE (SRC), DISPLAY (SRC), and PRINT (SRC) statement output for your
print fileis written to the edit buffer. Use the NOTITLE option on each of these state-
ments. If aDISPLAY statement isused in the subprogram, also usethe NOHDR option.
When trailing blanks should be suppressed in variable names, the PRINT statement can
beauseful alternativeto the WRITE statement. However, you may want to increase the
line length of the edit buffer when using the PRINT statement, so variable names are
not split at the - character.

Because generation logic can be highly complex, these subprograms alow ultimate
flexibility. However, they are less maintainable than code frame statements since you
must change Natural programs to modify the generated code.

Generation subprograms can also accept the #PDA-FRAME-PARM constant code
frame parameter in CU—PDA.. This parameter alows a subprogram to beinvoked sev-
eral times within the generation process. Each time the generation subprogram is
invoked, it can use the value of this parameter to determine what to generate.

Y ou can invoke the generation subprograms by specifying linetype N inthe T (type)
column in the Code Frame editor. Y ou can also specify the constant parameter value on
thisline.
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The following example of the Code Frame editor shows the code frame in which the
CUMY GVAR subprogram isinvoked. The DEFINE and INIT parameters are passed
to this subprogram:

Frame .............. CENSUBP SI ZE 172

Description ........ Exanpl e of generation subprogram FREE 36572

> >+ ABS X XY S 21 L1
........ Lo 4 20 4 3 A A 45 4. 6. +...T..TC

Subprogram CUWGVAR Par anet er: DEFI NE N

Subprogram CUWGVAR Paraneter: INIT N

Example of a Generation Subprogram in a Code Frame

For an example of agenerated generation subprogram, refer to CUMNGGL in the SY -
SCST library.

Post-generation Subprogram

Generated using the CST-Postgen model, this subprogram provides the values for the
substitution parameters in the code frames identified by an ampersand (& ). When the
developer enters G on the Generation main menu, this subprogram is invoked as the fi-
nal stage of the generation process.

During generation, code lines specified in the code frame are written to the edit buffer,
as well as the output of the generation subprogram in the code frame. Substitution pa-
rameters are included in the edit buffer exactly as they appear in the code frame.
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After the Generation phase, the content of the edit buffer can be the following:

> > + Program : ABCSUBS Lib: CSTDEV
All

0010 DEFI NE DATA LOCAL

0020
0030
0040
0050
0060
0070
0080

01 #MAX- LI NES(P3) OCONST<&VAX- SELECTI ONS>
01 #LI NE- NR(P3/ 1: #VMAX- LI NES)

01 #l (P3)

END- DEFI NE

FOR #| = 1 TO #MAX- LI NES
ASSI GN #LI NE- NR(#1) = #I

END- FOR

0090 .
0100 .
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200

Example of Edit Buffer After the Generate Object Phase

The post-generation subprogram substitutes the code frame parameters with the corre-
sponding substitution values by stacking the substitution parameters and their
corresponding values. Use the STACK TOP DATA FORMATTED statement to stack
these values (see the example on the following page).

Example of a post-generation subprogram

DEFI NE DATA
PARAMETER USI NG CUMYPDA
PARAMETER USI NG CU—PDA
PARAMETER USI NG CSASTD
END- DEFI NE
** Stack change commands
STACK TOP DATA FORMATTED ' &KEY' #PDAX- KEY
STACK TOP DATA FORMATTED ' &KEY- FORMAT' #PDA- KEY- FORVAT
END

#PDAX-KEY must contain the & KEY substitution parameter value.

#PDA-KEY-FORMAT must contain the & KEY-FORMAT substitution parameter
value.
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Stack Order of Substitution Parameters

Stacked parameters build a series of CHANGE commands that are applied by the nu-
cleus after the post-generation subprogram is finished executing. To change the
substitution variables embedded within alonger string, these CHANGE commands use
the ABS (Absolute) option. If one subgtitution variable is a substring of another substi-
tutionvariable, stack thelonger substitution variablelast. Sincethe STACK TOPoption
suppliesthe subgtitution values, the changes to the longer substitution value are applied
first.

Example of the STACK TOP option

STACK TOP DATA FORVATTED ' &KEY' #PDAX- KEY
STACK TOP DATA FORVATTED ' &KEY- FORVAT' #PDA- KEY- FORVAT

Blanksversus Nulls

By default, the subgtitution parameter is replaced by one blank character if the second
parameter (the substituted value) is blank. If you want to replace a blank substitution
value with anull string, use the following notation:

STACK TOP DATA FORVATTED ' &FI LE- PREFI X' #PDA- FI LE- PREFI X * NULL'

Clear Subprogram

Generated using the CST-Clear model, this subprogram resetsthe #PDA-USER-AREA
variablesin the model PDA. Only non-alphanumeric variables are reset. The clear sub-
program can also assign initial default values for user parameters.

If you do not specify a clear subprogram, the Clear function on the Generation main
menu sets #PDA-USER-AREA to blanks. The edit buffer is always cleared, regardiess
of whether the model uses a clear subprogram.

When are Clear Subprograms Invoked?

The Natural Construct nucleus invokes the clear subprogram in the following
Situations:

When the devel oper invokes the Clear Edit Buffer function on the Generation main
menul.

When the developer changes the model name and the new model uses adifferent PDA.

Immediately before the Read Specifications function is executed on the Generation
main menu.
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Example of a clear subprogram

DEFI NE DATA
PARAMETER USI NG CUMYPDA
PARAMETER USI NG CU-PDA
PARAMETER USI NG CSASTD
END- DEFI NE

**|nitialize non-al pha fields and set default val ues
RESET #PDAX- MAX- PANELS #PDA- KEY- LENGTH

ASS| GN #PDAX- GDA = ' CDGDA

ASSI GN #PDA- SYSTEM = * LI BRARY-1 D

END

Save Subprogram

Generated using the CST-Save model, this subprogram writes the specification param-
eters to the edit buffer. To read a previously-generated program, the model must have
both a save and a read subprogram. The save subprogram must contain a separate
WRITE statement for each specification parameter (#PDAX variable). Use the equal
(=) notation to include the variable name with the contents of the variables. For
example:

WRI TE(SRC) NOTI TLE ' =" #PDAX- vari abl e- nane

Note:  Useaseparate WRITE statement for each component of an array.
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Example of a save subprogram

DEFI NE DATA
PARAVETER USI NG CUMYPDA
PARAVETER USI NG CU-PDA
PARAVETER USI NG CSASTD
LOCAL
01 #l (P3)
01 #TEMP( A25)
END- DEFI NE
DEFI NE PRI NTER ( SRC=1) OUTPUT ' SOURCE'
FORMAT( SRC) LS=150

** Wite out paraneters to be saved.
WRI TE(SRC) NOTI TLE ' #PDAX- GDA
WRI TE(SRC) NOTI TLE ' #PDAX- MAI N- MENU- PROGRAM
WRI TE(SRC) NOTI TLE ' #PDAX- QUI T- PROGRAM
FOR #1 =1 TO 4
| F #PDAX- DESC(#1) NE ' ' THEN
COWVPRESS ' #PDAX- DESC(' #| '):' TO #TEXT LEAVI NG NO
PRI NT(SRC) NOTI TLE #TEXT #PDAX- DESC(#I)
END- | F
END- FOR
END

Note:  When compressing an index value that can be more than one digit in length,
redefine anumeric index with an alphastring and compress the alpha string to
preserve leading zeros.

Natural Construct changes the output of this subprogram to:
**SAG vari abl e-nane: variable contents

For example, Natural Construct changes:

#PDAX- MAP- NAVE:  MYMAP

to:

** SAG MAP- NAVE:  MYMAP
These lines are placed at the beginning of the generated module.

Read Subprogram

Generated using the CST-Read model, this subprogram reads the specification param-
etersfrom agenerated module. It contains aseries of INPUT statements that accept the
data previously placed in the Natural stack. The read subprogram is invoked when the
developer invokes the Read Specifications function on the Generation main menu.
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Before the read subprogram isinvoked, all **SAG parameter values are placed on the
Natural stack. The read subprogram repeats a series of INPUT statements to accept the
stacked parameters and assign them to the correct PDA variables. This subprogram
must correspond to the save subprogram that writes the ** SAG parameter lines. The
read subprogram can also read common parameters from adifferent model.

Note:  Natural Construct invokes the clear subprogram before invoking the read sub-
program. It is not necessary to save null parameter val ues.

For an example of a generated read subprogram, refer to CUMNR in the SY SCST
library.

Sample User Exit Subprograms

Generated using the CST-Frame model, these subprograms help the developer create
user exit code by providing a starting sample. They can be simple or complicated, de-
pending on the model. When creating a sample subprogram, you can include additional
parametersto give the devel oper more control over what is generated into the user exit.
To pass additional information to the sampl e subprogram, you can use the CU—
PDA #PDA-FRAME-PARM variable.

All modify subprograms and the pre-generation subprogram are automatically invoked
before the sample subprograms are executed. This ensuresthat the current specification
parameters are valid and the conditions are set.

To define a sample subprogram, enter .E at the beginning of auser exit linein the Code
Frame editor. For information, see Parameter sSupplied by User Exits, page 106. For
an example of a sample subprogram, refer to CUFMSRIN in the SY SCST library.

Document Subprogram

Generated using the CST-Document maodel, this subprogram creates an extended Pre-
dict description. To support the generation of a Predict extended description for the
generated modules, you must create a document subprogram for your model. This sub-
program creates afree-form description of the generated module using the information
entered on the model specification panels. You can write information in any language
for which you have translated help text members. For more information, seeUsing SY -
SERR for Multilingual Support, page 403.

The document subprogram writes the model description to Predict when the devel oper
turnsthis option on (using the optns PF-key on the Generation main menu) and invokes
the Save or Stow function. The functions available on the Generation main menu are
described in Natural Construct Generation.

For an example of agenerated document subprogram, refer to CUMND inthe SY SCST
library.
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Testing the Model Subprograms

Because amodel contains several components, it is often better to test each component
individually, or test related subprograms, without the overhead of the Natural Construct
nucleus. After you define the model PDA, maintenance maps, and model subprograms,
you can test the individual components of the maodel by issuing the CSUTEST com-

mand from the SY SCST library. This supplied utility invokes the Single Module Test

Program panel:
CSUTEST **%%x%x Natural Construct ****x CSUTESML
Aug 01 - SINGLE MODULE TEST PROGRAM -
Code Function *Model :
----------------------- Nunber all subprograns to be executed
R Release Variables | |
* Execute All Subp. \ |
1-9 Execute One Subp. Clear : \%
E Edit source Mod  1: Mod  6:
C dear Edit Buffer Mod  2: Md 7:
?  Help Mod 3 Mod  8:
. Term nate Mod 4 Mod  9:
----------------------- Mod  5: Mobd 10:
_ Pregen: Save
Sour ce Docunt : Post gn:
Li nes
Total : 0 Frane Paranmeter or Exit Nane
_ Oher :
_ Oher :
_ Oher :
_ Oher :
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
hel p qui t

Single Module Test Program Panel

A typical test invokes the clear subprogram, one or more modify subprograms (indicat-
ed by Mod n), the pre-generate subprogram, and a generation subprogram (in that
order).

Note:  Thispanel isautility; it is not available in dynamic trandation mode.

Thefields on the Single Module Test Program panel are:

Field Description

Code Function Functions available through this panel and the codes that
invoke each function. Enter the codes in the unnamed input
field displayed below the Codefield. Vdid codes are:

R Resets the parameter data area (PDA) passed to all model
subprograms.
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Field

Description (continued)

1-9

Executes all model subprograms. Subprograms marked with a
number are executed in order from 1 to 9. Code generated into
the edit buffer by a subprogram is delimited by comments
containing the name of the subprogram.

Executes the specified model subprogram. To execute a
specific subprogram, enter a number from 1 to 9. If you enter
1, for example, all subprograms marked 1 are executed in the
same order they are displayed on the panel.

Invokes the appropriate Natural editor to edit source.

Clears the edit buffer. Y ou should clear the edit buffer before
testing the next subprogram.

Displays help for the panel.

Terminates the Test utility and displaysthe Natural Next
prompt (Direct Command box for Unix).
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Field Description (continued)

Model To display the names of the subprograms associated with a
model, enter the name of the model in thisfield.

The following information is displayed:

CSUTEST **%%x%x Natural Construct ****x CSUTESML
Aug 01 - SINGLE MODULE TEST PROGRAM -
Code Function *Model : BRONBE- SELECT

....................... Number all subprograns to be executed

R Rel ease Variabl es |
*  Execute Al Subp. |

<—

1-9 Execute One Subp. _ Qear : CUSLC \%
E Edit source _ Md 1: CUSCWVA _ Mod 6: CUSCMG
C dear Edit Buffer _ Md 2: cusLMB Mod 7
?  Help _ Md 3: cuscmc Mod  8:
Term nate _ Md 4: CUSLME Mod  9:
----------------------- _ Md 5: CUSLMF Mod 10:
_ _ Pregen: CUSLPR _ Save : CUSCST
Source _ Docunt: CUSLD _ Postgn: CUSLPS
Li nes
Tot al : 0 Frane Paraneter or Exit Nane
_ Oher :
_ Oher :
_ Oher :
_ Oher :
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
hel p qui t

New nodel definition read.

Single Module Test Program Panel — After Entering a Model Name

Enter a number beside each subprogram you want to execute
and then enter the same number in the Code field.

Note:  If the test conditions and variables for the generation
subprogram are set in the pre-generation or modify
subprograms, invoke these subprograms first.

Frame Parameter Names of up to four generation subprograms and the names of

or Exit Name the corresponding code frame parameters or user exit that is
passed to each subprogram when it is executed.

Source Lines Total number of lines in the source buffer.

Total
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Debugging a M odel

After you create all the components of amodel, you can use several Natural Construct
trace facilities to display information about the generation process.

» Toinvoke the trace facilities:

1 Enter the specifications for the model you want to test.

2 Press PF5 (optns).

The Optional Parameters window is displayed:

CSGOPTS
Cct 26

St at us wi ndow

Nat ural Construct CSGOPTS0
Optional Paraneters 1of 1

Step ....... B

Text .......

Enmbedded statenents ..........
Condi ti on codes
Post - generati on nodifications
Specifications only ..........
Docunent in Predict ..........
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9-
help retrn quit

Optiona Parameters Window

Thefields in the Optional Parameters window are;

Field

Description

Status window

Step

Text

If thisfield is marked, the Status window is displayed during
generation. M essages in thiswindow indicate which moduleis
executing at each stage of the generation process. The default
for thisfield is determined by the value specified for the Status
field on the Maintain Models panel (seeMaintain Models
Function, page 42).

If thisfield ismarked, you can “step” through the stages of the
generation process by pressing Enter; the next messageis not
displayed until you press Enter. To havethe generation process
continue unaided, press PF2 (run).

If thisfield is marked, messages are displayed astext (for
example, “starting " and “ending _"). If thisfield is not
marked, messages are displayed with arrows“--->_" (starting)
and “<--- _” (ending).
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Field Description (continued)
Embedded If thisfield is marked, embedded statements are written to the
statements source buffer as part of the generated module. These

Condition codes

Post-generation

modifications

Specifications only

Document in
Predict

statements i ndi cate where the code originated and the name of
the codeframe, generation subprogram, or sample subprogram
that produced it.

If thisfield is marked, the Condition Codes window displays
the values of the condition codes after the pre-generation
subprogram executes.

If thisfield is marked, the Post-Generation M odifications
window displays the values of the code frame substitution
parametersidentified by an ampersand (&) during generation.
Thewindow isdisplayed after the post-generation subprogram
stacks the substitution values in the code frame.

If thisfield is marked, only the current specifications and user
exit code are saved. Thisfunction is helpful if parameter edits
do not allow you to complete the generation process and you
want to save the current specifications and user exit code.

If thisfield is marked, the saved generated modul e (program,
data area, etc.) is documented in the Predict data dictionary.

Type “G” in the Function field on the Generation main menu.
The following example shows the Status window without the Text field:

CSGVAI N Natur al Construct CSGWMD
R e + 1 of 1
| CSGOPTS Nat ural Construct CSGOPTSO |
| Apr 15 Optional Parameters 1of 1]

B N N T N N . +
| CSGENPGF Nat ural Construct |
| Apr 15 St at us W ndow 1of 1]
| |
| <-- SAVE CUGRS |
| > FRAME CUGRF9 |
| > FRAME CU--B7 |
| [

B N N T N N . +

| Docunment in Predict .......... _ |
| Enter-PF1---PF2-- - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- |

| help retrn
|

S T N . +
Function ......... g Mdule ........... CUMNR___ Panel ...... _
Model ... CST- READ, Type........ Subpr ogr am
Command .......... Library .... SYSCST
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
hel p quit opt ns | ang
Status Window
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Miscellaneous Tips and Precautions
The following tips and precautions apply when using the model subprograms:

« If you modify the redefinitions in a parameter dataarea (PDA), recatalog all subpro-
grams that use the PDA. (Y ou can extend redefinitions without recataloging.)

» Inthe post-generation subprogram, use the STACK TOP DATA FORMATTED state-
ment so Natural does not process input delimiter and assign characters.

» Inthe generation subprograms, use the NOTITLE or WRITE TITLE "' statements.
« Toremovetrailing blanks, use the PRINT (SRC) NOTITLE statement.

« If youinclude PRINT statements, be sureto use along line length (L S=150) so Natural
does not break the line on a - or other special character.

* You can use an edit mask to write data without embedded spaces. For example:

PRI NT( SRC) NOTI TLE #FI ELD( EME' UPDATE- VI EW' X(32)) ...

» Inuser-supplied text strings that are used to build quoted literals, always change single
guotation marks to double quotation marks. For example:

I NCLUDE CU - QUOT /* Assi gn #DOUBLE- QUOTE based on ASCI |/
/* EBCDI C

EXAM NE #PDAX- HEADI NG FOR "' "'

AND REPLACE W TH #DOUBLE- QUOTE

CU--QUOT is supplied with Natural Construct.

Note:  For double-bytelanguages, such as Kanji, use the CSUEXAM subprogram to
perform the Examine and Replace operations.

« Although it is always better to use the .n extension when using SY SERR numbersto
definefield prompts, you can divide the contents of adelimited (indicated by the/ char-
acter) SY SERR message with asingle definition — if thefield prompts are all the same
length and are defined in the LDA one after the other as follows:

#FIELD-ONE A 10 I N T< *1234' >
#FI ELD-TWO A 10
#FI ELD- THREE A 10

If the SY SERR message is “promptl/prompt2/prompt3”, the result is#FIELD-ONE =
promptl, #FIELD-TWO = prompt2, and #FIELD-THREE = prompt3.
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|mplementing Y our Model

After testing the code frames and model components (data areas, model subprograms,
maps, etc.), you areready to make your model availableto developersinthe Generation
subsystem. To do this, use the SY SMAIN utility to copy all the model componentsto
the SYSLIBS ibrary.

Statement Models

Statement models generate portions of code, such as Natural statements, Predict views,
and field processing code, which can be used in programs generated by your program-
mers/anaysts.

To create a statement model, specify aperiod (.) inthe Typefield on the Maintain M od-
els panel when you define the model. Typicaly, a statement model uses a parameter
dataarea (PDA), amodify subprogram, and a pre-generation subprogram (most do not
use code frames). Statement models do not support user exit code. After defining the
model and its components, you use the SY SMAIN utility to move the model compo-
nents into the SY SLIBS library.

Statement models are designed to look like the statement syntax they are generating.
For example, the If model looks like the I F statement:

I F
THEN

ELSE

END- | F

The screen text looks exactly like the Natural syntax. This also eliminates the need for
translation, thus improving performance and screen presentation.
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Toinvoke a statement model, the developer issues the .G line command in the User Ex-
it, code frame, or Natural program editor. Using statement models can give your
programmers/analysts avariety of benefits, including:

* Reduce the need to refer to the Natural Statements documentation for the statement
syntax.

» Reduce the keystrokes required to code Natural statements, since keywords are auto-
matically generated.

» Generate statements into their programs that have a consistent indentation.

» Allow their programsto perform tedious cal cul ations (centering headings within awin-
dow, for example).

» Allow their programs to access system files and automatically retrieve Predict views,
SY SERR message numbers, etc.

For information about invoking and using statement models, see Statement M odels,
page 483, Natural Construct Generation.

Code Alignment of Generated Statement M odels

By default, Natural Construct aligns the generated block of code so the first generated
statement is indented by the same amount as the line on which the .G command was
entered. If you do not want your model to usethisaignment, generate a** lineasthe
first line of your generated code.
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Utility Subprograms and Helproutines

Natural Construct provides many subprograms and helproutines to simplify and stan-
dardize the model creation process. These utilities, which are used by the supplied
models, can also be used by your models. The source for these utilitiesis not supplied.

All subprograms use an external parameter data area (PDA). The source for this PDA
isin the SYSCST library. Use this PDA asthe local dataarea (LDA) in the invoking
subprograms to determine required parameters. Parameters are documented within the
PDA.

The supplied utilities are divided into categories, based on the type of information they
access. The names of these subprograms and hel proutines begin with one of the follow-

ing prefixes:

Prefix Description

CPU Predict dataretrieval subprograms.
CPH Predict data helproutines.

CNU Natural dataretrieval subprograms.
CNH Natural data helproutines.

Csu Natural Construct utility subprograms.

Note:  For moreinformation about the supplied utilities, see Natural Construct
Generation Utility Subprograms (CSU*), page 307.
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NEW MODEL EXAMPLE

This chapter provides a step-by-step example of creating a new model using the proce-
dure described in Building a New M odel, page 99. The model, Menu, generates a
program that displays several choices to a user and allows the user to select one.

For an example of a generated menu program, refer to NCMAIN in the demo library.
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Procedure to Build the Example Model

The example model, Menu, generates a program that displays a menu from which the
user can select options.

To build the model example:

Step 1: Define the Scope of the Model, page 154

Step 2: Createthe Prototype, page 154

Step 3: Scrutinize the Prototype, page 155

Step 4: Isolate the Parametersin the Prototype, page 155

Step 5: Createthe Code Frame and Define the M odel, page 156
Step 6: Createthe Model PDA, page 159

Step 7: Create Translation L DAs and M aintenance M aps, page 160
Step 8: Createthe Model Subprograms, page 163

Step 9: Implement the Model, page 173

I Iy I Ay U N Ny B M 74

The following sections describe these steps in detail.

Step 1: Define the Scope of the M odel

A program generated by the Menu model must provide alist of optionsand descriptions
to the user for selection. The INPUT statement can be generated by Natura Construct
or supplied by the developer.

Step 2: Createthe Prototype

After defining the scope of the model, create a prototype to handle the most complex
function and then refine the prototype to handle the simpler functions.
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The following example shows the output from the NCMAIN prototype:

NCVAI N *xxxk ACME DEPARTMENT STORES ***** NCLAYMNL
Apr 02 - MAIN MENU - 04:11 PM
Code | Subsystem

- B T N N .S +

| C | Customer |

| T | Table Mintenance |

| O | Oder |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| ? | Help |

| | Termnate |

B T N T N NN +

Code: __
Di rect Conmand:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit flip mei n

Output from the NCMAIN Menu Program

Step 3: Scrutinizethe Prototype

After creating the prototype, follow the steps outlined in Step 3: Scrutinize the Proto-
type, page 101, to ensure that all of the assumptions are correct and the scope of the
model has been addressed.

Step 4. Isolate the Parametersin the Prototype

Next, identify datathat must be supplied by parameters. This datais described in the
following sections.

Parametersfor the Program Header
The parameters supplied for the program header are:
» Name of the program that is generated.
« Application to which the generated program bel ongs.
» Date and time the program was generated.
» Titleand description of the program.
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Parametersfor the Program Body
The parameters supplied for the program body are:
« Nameof the global data area (GDA).
» Map used by the generated program.
» List of functions and their descriptions.

Step 5: Createthe Code Frame and Define the M od€l

Creating the Code Frame

Onceyou haveidentified all data that must be supplied by parameters, create the code
frame (CMNA?) for the model.

For an example of the code frame for the Menu model, read the CMNA? code frame
(stored in the SY SCST library) into the Code Frame editor.
» To create the code frame:

1 Read the prototype into the Code Frame editor and define the substitution parameters.
To identify a substitution parameter, locate the character strings that begin with an
ampersand (&) character.

The following table shows examples of substitution parameters in the code frame:

Line Number Code

4 GLOBAL USI NG &GDA &W TH- BLOCK
29 01 #OODE-1N-LIST(A2/1:12) INIT<
30 &CODE- LI ST>

106 USI NG MAP ' &VAP- NAVE'

2 Create the user exits.
To allow developersto specify additional parameters, local data, or Natural statements,
include the following user exits:

User Exit Description

CHANGE-HISTORY Generates comment linesindicating the date and 1D of
the person who created or modified the program. The
developer provides a description of changes.

LOCAL-DATA Defines additional local variables used in the
generated program.
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User Exit Description (continued)

START-OF-PROGRAM Defines code that is executed once at the beginning of
the generated program — after all standard initial
values are assigned. For example, this user exit code
can initialize input values from globals.

BEFORE-INPUT Defines code that is executed immediately before the
INPUT statement is executed (before each input panel
is displayed). For example, this user exit code can
issuethe SET CONTROL statements.

AFTER-INPUT Defines code that is executed immediately after the
INPUT statement is executed (after each input panel is
displayed).

BEFORE-PROCESSING- Defines code that is executed before the menu code is

MENU-CODES processed.

SPECIAL-CODE- Defines code that is executed when a menu code does

PROCESSING not FETCH aprogram.

END-OF-PROGRAM Contains code that is executed once before the

program is terminated. For example, this user exit
code can assign a termination message.

SET-PF-KEY S Defines code that is executed before the PF-keys are
set and allowsnon-standard PF-keysto be added to the
program. (The additional PF-keys are defined in the
CDKEYLDA local dataarea.)

Create the code frame conditions.

To create conditional code, insert the condition name and condition level number in the
code frame. To view some examples of conditional code, read the Menu model code
frame, CMNA?, into the Code Frame editor and refer to the following condition names:

GDA-SPECIFIED
DIRECT-COMMAND-PROCESSING
MAP-USED

Defining the Model

At this point, you can define the model to Natural Construct using the Maintain Models
function on the Administration main menu.

Model subprograms are prefixed by CUMN, where CU identifies the subprogram as a
Natural Construct model subprogram and MN identifies the model (Menu).
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Note:  The CU prefix isused by the models supplied with Natural Construct. When
you create anew model or modify a supplied model, use aCX prefix. For this
example, we use a CU prefix.

The Menu model uses the following subprograms:

Subprogram Description

CUMNPDA Model parameter data area (PDA).

CUMNMAO Map associated with the first modify subprogram.
CUMNMA First modify subprogram.

CUMNMBO Mayp associated with the second modify subprogram.
CUMNMB Second modify subprogram.

CUMNC Clear subprogram.

CUMNR Read subprogram.

CUMNPR Pre-generation subprogram.

CUMNPS Post-generation subprogram.

CUMNS Save subprogram.

CUMNGAAA Generation subprogram.

CUMNSAAA Sample subprogram.

CUMND Document subprogram.

CMNA? Codeframe containing the header and main body for the generated

program.
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» To add the Menu model to Natural Construct:
1 Invokethe Maintain Models function from the Administration main menu.
2 Specify the following parameters on the Maintain Models panel:

CSDFM NATURAL CONSTRUCT CSDFMD
Cct 08 Mai ntai n Model s 1of 1
Action ........ .. ...t __ ABCDMNPR
Model ....... .. ... . L MENU
Description ........ *0200. 1
MENU Program

PDA nane ................. CUMNPDA_ Status window ............ Y

Progranming node ......... S Comment start indicator .. **_

Type ... P Program Conmment end indicator .... ___

Code frame(s) ............ CWNA?

Modi fy server specificatn CUNNMA___ CUWNMVB

Modify client specificatn CUMNMA__ CUWNMB

Clear specification ...... CUMNC___ Post-generation .......... CUWNPS__
Read specification ....... CUWMNR___ Save specification ....... CUWS__
Pre-generation ........... CUMNPR__ Docunent specification ... CUWND___
Command ............
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit frane mai n

Maintain Models Panel

Most of the components listed on the previous page are listed on this panel. The com-
ponents that are not listed are assigned through subprograms or code frames. The
CUMNMAO and CUMNM B0 maps are invoked through the CUMNMA and CUMN-
MB modify subprograms, respectively. The generation subprogram is assigned through
the CMNA? code frame. For more information about defining a model, see Step 1: De-
finethe Scope of the M odel, page 154.

Step 6. Createthe Model PDA

Usethe CST-PDA model in the Generation subsystem to create the parameter data area
(PDA) for the model (CUMNPDA).

For an exampl e of the parameter data areafor the Menu model, refer to the CUMNPDA
parameter data areain the SY SCST library.

» To create the model PDA:

1 Specify the following parameters on the Generation main menu:
— Type“M” inthe Function field.
— Type“CUMNPDA” in the Modulefield.
— Type“CST-PDA” inthe Model field.
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2 PressEnter.
The Standard Parameters panel is displayed.

3 Enter “Menu” in the Model field:

CUPDNVA CST- PDA Paraneter Data Area CUPDNVAL
Apr 02 Standard Paraneters 1of 1
Module ............. CUMNPDA

Model ........ .. ..., Menu *

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -
main help retrn quit

Standard Parameters Panel for the CST-PDA Model

Y ou are returned to the Generation main menu.

4 Enter “G” in the Function field.
Natural Construct generates the PDA.

5 Enter “E” in the Function field.
The Natural dataareaeditor isdisplayed. Each substitution parameter in themodel code
frame correspondsto a user areavariablein the model PDA that has the same name and
a#PDAX- or #PDA- prefix. Each condition variable in the model code frame
corresponds to a condition variable in the model PDA that has the same name and a
#PDAC- prefix.

Specify the type and length of each #PDAX variable.
Add any #PDA variablesrequired by the model.

~N O

Step 7: Create Trandation L DAs and Maintenance M aps

Creating the Trandation LDAs

To support dynamic translation of text and messages, you can create up to fivetranda-
tion local data areas (LDAS) for each maintenance map; the module that invokes the
map must have atranslation LDA. Trandation LDASs contain the names of thefields on
the map that can be translated. To assign the INIT valuesfor thesefields, use SY SERR
references.

For an example of thetrandation LDAsfor the Menu model, refer to the CU--MAL and
CUMNMBL LDAs in the SYSCST library.
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The following example shows a translation LDA:

Local CUXXMAL Li brary SYSCST DBID 19 FNR 26
Conmand > 4+
I T L Nane F Leng I ndex/ | nit/EM Name/ Conment

A e e

* **SAG TRANSLATI ON LDA
* * yused by map CUXXMXO.
1 CUTRMAL
2 TEXT /* Corresponds to syserr nessage
3 #CGEN- PROGRAM A 20 I NI T<' *2000.1,."'>
3 #TI TLE A 20 INIT< *2001.1,.'>
3 #DESCS A 20 I NIT< *2001.2,.'>
3 #DATA- AREA A 20 INIT<' *2097.3,."'>
3 #LANGUAGE A 20 INIT< *1309.2,.'>
R 2 TEXT
3 TRANSLATI ON- TEXT
4 TEXT- ARRAY A 1 (1:100)
2 ADDI Tl ONAL- PARMS
3 #MESSAGE- LI BRARY A 8 I NI T<' CSTLDA' >
3 #LDA- NAME A 8 I NI T<' CUXXNAL' >
3 #TEXT- REQUI RED L I NI T<TRUE>
3 #LENGTH- OVERRI DE | 4 /* Explicit len to translate
----------------------------------------------------------------- S 17 L1

Example of a Translation LDA

» To create your translation LDAS:

1
2

Copy an existing trandation LDA.
Define the fields for which you want dynamic transl ation.

All translation LDAs must have the format shown in this example. For more informa-
tion, see Step 7: Createthe Translation LDAs and M aintenance M aps, page 131.

Creating the Maintenance M aps

The model uses one or more maintenance maps to accept parameters from auser. To
create the maintenance maps, use one of the following methods:

Copy an existing maintenance map and modify it to suit your requirements.
Create the map in the Natural Map editor.
Create the map using the Natural Construct Map model.

For an example of the maintenance maps for the Menu moddl, refer to the CU--MAO
and CUMNMBO maps in the SY SCST library.

The CU--M A0 maintenance map contains the following input fields:

Field Description
Module Name of the menu to be generated.
System Name of the system (usually the library name).
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Field Description (continued)

Global data area Name of the global data area (GDA) used by this menu
program. Developers can display afield-level help window to
select avaluefor thisfield.

With block Name of the GDA block used by this menu program (if
desired).

Title Title for the menu program. This title identifies the program
for the List Generated Modules function on the Generation
main menu.

Description Brief description of what the program does. Thisdescriptionis
written in the program banner.

First header First heading displayed on the generated menu.

Second header Second heading displayed on the generated menu.

Command Indicates whether the menu supports a Direct Command line.
Thisfield is marked by default.

Message numbers Indicates whether the menu uses message numbers (if field is
marked) or message text (if field is blank).

Password Indicates whether the menu is password protected.

The CUMNMBO maintenance map contains the following input fields:

Field

Description

Map layout

Code

Functions

Program Name

Name of the map layout (form) used to create the menu panel.
Developers can display afield-level help window to select a
valuefor thisfield.

1- or 2-character code used to invokethe functionslisted on the
menu. Each code must have a corresponding function.

Functions listed on the menu. Each function must have a
corresponding code. If desired, developers can change the
word, Functions, to another value.

Name of the program that is invoked when the corresponding
function is selected. Developers can display afield-level help
window to select avaluefor thisfield.
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Field Description (continued)
Optional Indicates whether additional input parameters are required
Parameters (user must enter avalue) or optional.

Devel opers can specify a maximum of four additional
parameters (using PF5). On the menu, the parameters are
displayed as column headings to the right of the Function
heading and as input fields below the Code field.

If additional parameters are specified, Natural Construct
generates alegend (R for Required, O for Optional). The
legend is aligned under the first occurrence of a Required or
Optional indicator.

Step 8. Createthe Model Subprograms

After creating the code frame, PDA, maintenance maps, and translation LDAs for the
Menu model, you are ready to create the model subprograms. The following sections
describe how to create each of the model subprograms.

Creating the Modify Subprograms

Use the CST-Modify model in the Generation subsystem to create the modify subpro-
grams (CUMNMA and CUMNMB). These subprograms invoke the CUMNMAO and
CUMNMBO maps, respectively.

For an example of the modify subprogramsfor the Menu model, refer to the CUMNMA
and CUMNMB subprograms in the SY SCST library.
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» To create the CUMNMA modify subprogram:
1 Specify the following parameters on the Standard Parameters panel:

cua@ VA CST- Modi fy Subprogram CUG MAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWMNMA__

Par ameter data area CUWNPDA_ *

Title .............. Menu Mobdel Modify Subp__

Description ........ This subprogramis used as nodify panel 1___

1 of 2
Map nane ........... CU--MAO_ *
Translation LDAs ... CU--MAL_ *

Cursor translation . X

First header .......
Second header ...... *0311. 1, +/ 54

Subpanel ...........

W ndow support ..... _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit wi ndw pf key left userX main

Standard Parameters Panel for the
CUMNMA Modify Subprogram
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» To create the CUMNMB modify subprogram:
1 Specify the following parameters on the Standard Parameters panel:

cua@ VA CST- Modi fy Subprogram CUG MAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWMNMB__

Par ameter data area CUWNPDA_ *

Title .............. Menu Mobdel Modify Subp__

Description ........ This subprogramis used as nodify panel 2___

2 of 2
Map nane ........... CUMNMBO_ *
Translation LDAs ... CUMNMBL_ *

Cursor translation . X

First header .......
Second header ...... *0310. 1, +/ 54

Subpanel ...........

W ndow support ..... _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit wi ndw pf key left userX main

Standard Parameters Panel for the
CUMNMB Modify Subprogram
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Creating the Pre-generation Subprogram

Use the CST-Pregen model in the Generation subsystem to create the pre-generation
subprogram.

For an example of the pre-generation subprogram for the Menu model, refer to the
CUMNPR subprogram in the SY SCST library.

» To create the CUMNPR pre-generation subprogram:

1 Specify the following parameters on the Standard Parameters panel:

CUGPMA CST- Pregen Subprogram CUG- MAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWNPR__

Par anmeter data area CUWNPDA_ *

Title .............. Menu Mbdel Pregen Subp

Description ........ Pre- generate subprogram

Set conditions and assign shared PDA vari abl es.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNPR Pre-Generation Subprogram
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Creating the Post-gener ation Subprogram

Usethe CST-Postgen model in the Generation subsystem to create the post-generation
subprogram.

For an example of the post-generation subprogram for the Menu model, refer to the
CUMNPS subprogram in the SY SCST library.

» To create the CUMNPS post-generation subprogram:

1 Specify the following parameters on the Standard Parameters panel:

CUGOVA CST- Post gen Subprogram CUGOVAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWNPS__

Model ... ... MENU *

Title .............. Menu Mbdel Post-Gen Subp_

Description ........ Post - gener ation paraneters for the Menu nodel . ___

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNPS Post-Generation Subprogram
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Creating the Clear Subprogram

Usethe CST-Clear model in the Generation subsystem to create the dear subprogram.
The Menu model requires aclear subprogram because the #PDA-USER-AREA fieldis
redefined into non-al phanumeric variables (for example, #°PDA-USER-PARM-
LENGTH and #PDA-CODE-LENGTH) and the Description field on thefirst mainte-
nance panel needs default text.

For an exampl e of the clear subprogram for the Menu model, refer to the CUMNC sub-
program in the SY SCST library.

» To createthe CUMNC clear subprogram:
1 Specify the following parameters on the Standard Parameters panel:

CUGCMVA CST- Cl ear Subprogram CUG MAO
Cet 09 Standard Paraneters 1of 1
Module ............. CUMNC__ _
Par ameter data area CUWNPDA_ *
Title .............. Menu Model Clear Subp__
Description ........ Cl ear specification paraneters and assign initial value

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNC Clear Subprogram

- 168 —



New Model Example

Creating the Save Subprogram

Use the CST-Save model in the Generation subsystem to create the save subprogram.
The save subprogram allows the model to read a previously-generated program.

For an example of the save subprogram for the Menu model, refer to the CUMNS sub-
program in the SY SCST library.

» To create the CUMNS save subprogram:
1 Specify the following parameters on the Standard Parameters panel:

CUGAMA CST- SAVE Subpr ogr am CUG MAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWS___

Par ameter data area CUWNPDA_ *

Title .............. Menu Mbdel Save Subp__

Description ........ Save specification parameters for the nenu nodel -

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNS Save Subprogram
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Creating the Read Subprogram
Use the CST-Read model in the Generation subsystem to create the read subprogram.

For an example of the read subprogram for the Menu model, refer to the CUMNR sub-
program in the SY SCST library.

» To create the CUMNR read subprogram:
1 Specify the following parameters on the Standard Parameters panel:

CUGRMA CST- Read Subpr ogram CUG MAO
Cct 09 Standard Paraneters 1of 1
Module ............. CUWNR___
Par anmeter data area CUWNPDA_ *
Title .............. Menu Model Read Subp__
Description ........ Read paraneter specifications

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNR Read Subprogram
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Creating the Generation Subprogram

Use the CST-Frame model in the Generation subsystem to create the generation
subprogram.

For an example of the generation subprogram for the Menu model, refer to the CUM -
NGGL subprogram in the SY SCST library.

» To create the CUMNGGL generation subprogram:

1 Specify the following parameters on the Standard Parameters panel:

CUGFMA CST- Frame Subprogram CUG MAO
Cct 09 Standard Paraneters 1of 1
Mdule ............. CUMNGGL_

Par ameter data area CUWNPDA_ *

Title .............. Menu Mobdel Franme Subp__

Description ........ Generation paranmeter variables (if length and format

are specified)

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the
CUMNGGL Generation Subprogram
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Creating the Document Subprogram

Use the CST-Document model in the Generation subsystem to create the document
subprogram.

For an exampl e of the document subprogram for the Menu model, refer to the CUMND
subprogram in the SY SCST library.

» To create the CUMND document subprogram:

1 Specify the following parameters on the Standard Parameters panel:

CUGDNVA CST- Docunent Subpr ogr am CUGDMAO
Cct 09 Standard Paraneters 1 of 2
Module ............. CUWND___
Model ... ... Menu *
Maps ... CU- - MAO_ CUMNMBO *
*
Transl ati on LDAs CU- - MAL_ CUWNMVBL *
*
Title .............. Menu Mbdel Docunent Subp_
Description ........ Wites Predict docunentation for the Menu nodel

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
right help retrn quit right main

Standard Parameters Panel for the
CUMND Document Subprogram

2 PressPF11 (right).
The Additional Parameters panel is displayed.
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3 Specify the following parameters:

CUGDVB CST- Docunent Subpr ogr am CUGDVBO
Cct 09 Addi tional Paraneters 2 of 2
Help Text .......... Type ..... O
Maj or Model
M nor Menu

Descri ption

POO~NOUA~AWNE

o

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit left wuserX main

Specific Parameters Panel for the
CUMND Document Subprogram

Testing the Model Subprograms
Natural Construct supplies a utility to help you test the model subprograms.

» Toinvoke the model subprogram test utility:
1 Logonto the SYSCST library.

2 Enter CSUTEST at the Next prompt (Direct Command box for Unix).
The Single Module Test Program panel is displayed. For information about this panel,
see Testing the Model Subprograms, page 143.

Step 9: Implement the M odéel
After creating and testing the code frames and model components (data areas, model
subprograms, maps, etc.), copy al componentsto the SYSLIBS library.
» Toimplement the model:
1 Invokethe SYSMAIN utility from the Next prompt.
2 Copy al the model components to the SY SLIBS library.
Y our new model is now ready for use in the Generation subsystem.
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All models require three external parameter data areas (PDAS): the model PDA, CU—
PDA, and CSASTD. CU—PDA and CSASTD are supplied with Natural Construct.
The model PDA is user-created and contains variables and conditions specific to the

model. This chapter describes how to usethe CST-PDA model to generate the model
PDA.

The following topics are covered:
Introduction, page 176
Parametersfor the CST-PDA Model, page 177
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I ntroduction

All models require the following external parameter data areas (PDAS):

PDA Description
Model PDA User-defined; contains variables and conditions specificto a
model.

Note:  If you are creating amodel that generates modules to run on a
Natural Construct client, you must also generate a stream
subprogram to convert the contents of the model PDA into a
format that can be transmitted between the client and the server.
For information, see CST-Stream Model, page 235.

CU—PDA Supplied with Natural Construct.
CSASTD Supplied with Natural Construct.

The model PDA passes information between the Natural Construct nucleus and the
model and generation subprograms. Before generating your model PDA, create the
code frames and define your model to Natural Construct. Natural Construct uses infor-
mation in the model code frames to generate the model PDA, such as:

» substitution parameters
« condition codes

For information about i sol ating the parametersfor your model PDA, see Step 4: Isolate
the Parametersin the Prototype, page 101.

For information about creating code frames and defining models, see Step 5: Create
Code Frame(s) and Definethe M odel, page 103.

For more information about creating the model PDA, see Step 6: Create the M odel
PDA, page 115.

For an example of agenerated model PDA, refer to CUMNPDA in the SY SCST library.
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Parameters for the CST-PDA Model

After you create the code frames and define your model, use the CST-PDA model to
generate the model PDA. The CST-PDA model has one specification panel: Standard
Parameters. This panel is described in the following section.

Standard Parameter s Panel

CUPDNVA CST- PDA Paraneter Data Area CUPDNVAL

Feb 04 Standard Paraneters 1of 1
Modul e name ........ CXMNPDA _
Model nane ......... *

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit mai n

Standard Parameters Panel for the CST-PDA Model

Thefields on this panel are:

Field Description

Module name Name of the model PDA (the name specified on the
Generation main menu). The name must be alphanumeric and
no more than 8 charactersin length. Use the following naming
convention:

CXxxPDA
where xx uniquely identifies your model.
Model name Name of the model that usesthe model PDA. (The specified

model and its corresponding code frames must be defined on
the Maintain Models panel.)
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After specifying the required parameters and generating the model PDA, edit the gen-
erated code and assign the correct format and length for each field. All substitution
parametersare generated with adefault format and length of A10. Y ou can also add any
new parameters your model PDA may require.

L ayout of the Generated M odel PDA

The CST-PDA model builds the model PDA by scanning the model code frames for
substitution parameters and condition codes. Substitution parameters are character
strings that begin with an ampersand (&) and end with a special character such asape-
riod (.), parentheses, or an asterisk (*), but not a hyphen (-).

For each substitution parameter, the model generates afield (prefixed by #PDAX) with-
in the redefinition of the #PDA-USER-AREA field in the model PDA. The mode
assigns the default format and length for alphanumeric fields (A 10), which you can
change as required. (For more information about substitution parameters, see the Natu-
ral documentation.)

For each condition code, the model generatesalogical field (prefixed by #PDAC) with-
in the redefinition of the #PDA-CONDITION-CODES field in the model PDA.

—178-



CST-CLEAR MODEL

This chapter describes how to use the CST-Clear model to generate the clear subpro-
gram for your model. The clear subprogram resets variables in the model PDA.

The following topics are covered:
» Introduction, page 180
+ Parametersfor the CST-Clear Model, page 181
» User Exitsfor the CST-Clear Model, page 182
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I ntroduction

After defining the model PDA, use the CST-Clear model to generate the clear subpro-
gram for your model. The clear subprogram resets the #PDA-USER-AREA variables
in the model PDA. If the #PDA-USER-AREA aphanumeric field is redefined into a
non-alphanumeric field that does not contain data according to the specified format, an
abnormal termination may occur when it isused. To avoid this, the clear subprogram
can reset redefined non-al phanumeric fields. Only non-al phanumeric variables arere-
set. The clear subprogram can also assign initial default values for user parameters.

The CST-Clear model assumes that your model PDA has the RESET-STRUCTURE
group level name. For example:

*

* User defined paraneter area
2 #PDA- USER- AREA A 100 (1:40)

R 2 #PDA- USER- AREA /* REDEF. BEG N : #PDA- USER- AREA
3 RESET- STRUCTURE

*

Note: A model PDA generated by the CST-PDA model containsthe RESET-
STRUCTURE fidld.

If you do not specify a clear subprogram, the Clear Edit Buffer function on the Gener-
ation main menu setsthe #PDA-USER-AREA field to blanks. The edit buffer isalways
cleared, regardless of whether the model uses a clear subprogram.

The nucleus invokes the clear subprogram in the following situations:
When a user invokes the Clear Edit Buffer function on the Generation main menu.
When a user changes the model name and the new model uses adifferent PDA.

Immediately before the Read Specificationsfunction isinvoked on the Generation main
menu.

For an example of a generated clear subprogram, refer to CUMNC in the SYSCST
library.
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Parameters for the CST-Clear Model

Usethe CST-Clear model to generate the clear subprogram. The CST-Clear model has
one specification panel, Standard Parameters, and one user exit panel. These panelsare
described in the following sections.

Standard Parameter s Panel

CUGCMVA CST- Cl ear Subprogram CUG MAO
Aug 17 St andard Paraneters 1of 1
Modul e name ........ CXMNC___
Par ameter data area CXWMNPDA_ *
Title .............. dear ...__
Description ........ Cl ear specification Paraneters ...

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the CST-Clear Model

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
clear subprogram must be alphanumeric and no more than 8
characters in length. Use the following naming convention:

CXxxC
where xx uniquely identifies your model.
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Field

Description (continued)

Parameter data
area

Title

Description

Name of the parameter data area (PDA) for your model. Natural
Construct determines the name of the PDA by the Module name
was specified on the Generation main menu.

For example, if you entered CXMNC as the name of the clear
subprogram, Natural Construct assumes the name of the PDA is
CXMNPDA. Use the following naming convention:

CXxxPDA
where xx uniquely identifies your model.

Title for the clear subprogram. The title identifies the generated
clear subprogram for the List Generated Modul es function on the
Generation main menu and is used internally for program
documentation.

Brief description of the clear subprogram. The descriptionis
inserted in the banner at the beginning of the clear subprogram and
is used internally for program documentation.

User Exitsfor the CST-Clear Model

CSGSAMPL CST- d ear Subprogram CSGSM)
Aug 17 User Exits 1of 1
User Exits Exi sts Sanmpl e  Required Conditi onal

_ CHANGE- HI STORY Subpr ogr am

_  PARAMETER- DATA

_ LOCAL- DATA

_PROVI DE- DEFAULT- VALUES Subpr ogr am

_ BEFORE- CHECK- ERROR Exanpl e

_ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

_ END- OF- PROGRAM

User Exits Panel for the CST-Clear Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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This chapter describes the CST-Read model used to generate the read subprogram for
your model. The read subprogram reads the specifications for the model.

The following topics are covered:
» Introduction, page 184
» Parametersfor the CST-Read M oddl, page 185
» User Exitsfor the CST-Read Model, page 186
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I ntroduction

After defining the model PDA and clear subprogram, you must create aread subpro-
gram to read the specifications from a previously-generated module. The generated
subprogram has one INPUT statement for each #PDAX variable in the model PDA.

A read subprogram generated by the CST-Read model containsaseriesof INPUT state-
ments that accept the data previously placed in the Natural stack. The read subprogram
isinvoked when the developer invokes the Read Specifications function on the Gener-
ation main menu.

Before the read subprogram isinvoked, all **SAG parameter values are placed on the
Natural stack. The read subprogram repeats a series of INPUT statements to accept the
stacked parameters and assign them to the correct PDA variables. This subprogram
must correspond to the save subprogram that writes the ** SAG parameter lines. The
read subprogram can also read common parameters from adifferent model.

Note:  Natural Construct invokes the clear subprogram before invoking the read sub-
program. It is not necessary to save null parameter val ues.

For an example of a generated read subprogram, refer to CUMNR in the SY SCST
library.
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Parameters for the CST-Read Model

Usethe CST-Read model in the Generation subsystem to generate the read subprogram.
The CST-Read model has one specification panel, Standard Parameters, and one user
exit panel. These panels are described in the following sections.

Standard Parameter s Panel

CUGRMA CST- Read Subpr ogram CUG MAL
Feb 04 Standard Paraneters 1of 1
Modul e name ........ CXWNR___
Paraneter data area CXWMNPDA_*
Title ..............
Description ........ Read paraneter specification.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit user X mai n

Standard Parameters Panel for the CST-Read Model

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. This name must be
alphanumeric and no more than 8 charactersin length. Use the
following naming convention:

CXxxR
where xx uniquely identifies your model.
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Field

Description

Parameter data
area

Title

Description

Name of the parameter data area (PDA) for your model. Natural
Construct determines the name of the PDA by the Module name
was specified on the Generation main menu.

For example, if you entered CXMNR as the read subprogram
name, Natural Construct assumes the PDA name is CXMNPDA.
Use the following naming convention:

CXxxPDA
where xx uniquely identifies your model.

Title for the read subprogram. The title identifies the generated
read subprogram for the List Generated Modules function on the
Generation main menu and is used internally for program
documentation.

Brief description of the read subprogram. The description is
inserted in the banner at the beginning of the read subprogram and
is used internally for program documentation.

User Exitsfor the CST-Read Model

CSGSAMPL
Cct 09

CHANGE- HI STORY

PARAVETER- DATA

LOCAL- DATA

I NPUT- ADDI TI ONAL - PARAMETERS
BEFORE- CHECK- ERROR

ADDI TI ONAL- | NI TI ALI ZATI ONS
END- OF- PROGRAM

CSGSM)
1of 1

CST- Read Subprogram
User Exits

User Exits Exi sts Sanpl e Required Condi ti onal
Subprogram
Exanpl e
Subpr ogram
Exanpl e

CST-Read User Exits Panel

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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This chapter describes the CST-Save model, which you use to generate the save sub-
program for your model. The save subprogram writes the specification parametersto
the source buffer.

The following topics are covered:
» Introduction, page 188
» Parametersfor the CST-Save M odel, page 189
» User Exitsfor the CST-Save M odel, page 190
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I ntroduction

To read an existing program, your model must have both asave and aread subprogram.
The save subprogram must contain a separate WRI TE statement for each specification
parameter (#PDAX variable). Use the equal sign (=) notation to include the variable
contents with the name of the variables. For example:

WRI TE(SRC) NOTI TLE ' =" #PDAX- vari abl e- nane

Note:  Useaseparate WRITE statement for each component of an array.

For an example of a save subprogram, refer to CUMNS in the SY SCST library.
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Parameters for the CST-Save Model

Usethe CST-Save model in the Generation subsystem to generate the save subprogram.
The CST-Save model has one specification panel, Standard Parameters, and one user
exit panel. These panels are described in the following sections.

Standard Parameter s Panel

CUGAMA CST- Save Subpr ogram CUG MAL
Feb 27 Standard Paraneters 1of 1
Modul e name ........ CXWNS___
Par ameter data area CXWMNPDA_ *
Title .............. save ...___
Description ........ Save paraneter specification ...

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit user X mai n

Standard Parameters Panel for the CST-Save Model

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
save subprogram must be alphanumeric and no more than 8
characters in length. Use the following naming convention:

CXXxS
where xx uniquely identifies your model.
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Field

Description

Parameter data Name of the parameter data area (PDA) for your model. Natural

area

Title

Construct determines the name of the PDA from the M odule name
specified on the Generation main menu.

For example, if you entered CXMNS as the save subprogram
name, Natural Construct assumes the PDA nameis CXMNPDA.
Use the following naming convention:

CXxxPDA

where xx uniquely identifies your model.

Title for the save subprogram. The title identifies the generated
save subprogram for the List Generated M odules function on the

Generation main menu and is used internally for program
documentation.

Description Brief description of the save subprogram. The description is

inserted in the banner at the beginning of the save subprogram and
is used internally for program documentation.

User Exits for the CST-Save Model

CSGSAMPL CST- Save Subprogram CSGSM)
Feb 27 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal

_ CHANGE- HI STORY Subpr ogr am

_  PARAMETER- DATA

_  LOCAL- DATA Exanpl e

_ START- OF- PROGRAM

X SAVE- PARAVETERS Subprogram X

_ BEFORE- CHECK- ERROR Exanpl e

_ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

_ END- OF- PROGRAM

CST-Save User Exits Panel

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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This chapter describes the CST-Modify and CST-Modify-332 models used to generate
the modify (maintenance) subprograms for your model. The CST-Modify model gen-
erates specification panelsthat support dynamic trandation. The CST-Modify-332
model is provided for users who want to continue using modify subprograms that were
generated using previous versions of Natural Construct.

The following topics are covered:
» Introduction, page 192
+ CST-Modify Model, page 193
» Parametersfor the CST-Modify Model, page 194
» User Exitsfor the CST-Modify Model, page 202
+ CST-Modify-332 Model, page 203
» Parametersfor the CST-Modify-332 M odel, page 205
» User Exitsfor the CST-M odify-332 M odel, page 207
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I ntroduction

After defining the model PDA and creating the clear, read, and save subprograms;
maintenance maps; and translation LDAS, you must create one or more modify subpro-
grams to collect user-supplied specification parameters (#PDAX variables), perform
validation checks, and set the condition codes and #PDA variables (optional).

Modify subprograms are executed in the same order as they appear on the Maintain
Models panel. Usually, there is one modify subprogram for every left/right (horizontal)
maintenance panel. Data edits should only be applied if the devel oper presses Enter or
PF11 (right). Either the modify subprogram or the maintenance map can validate the
parameters.

Y ou should only trap PF-keysthat perform specialized functionsrelated to the panel. If
you want the PF-key settingsto be dependent on the default settings specified on the
Control record, the subprogram should not contain hardcoded PF-keys (check the PF-
key values using the variables specified in CU—PDA).

The CST-Modify and CST-M odify-332 models are described in the following sections.
We recommend using the CST-Modify model to create new modify subprograms.

Note: A modify subprogram can test the value of CU—PDA .#PDA-PHASE to iden-
tify the phase during which it wasinvoked (G for generation, M for modifica-
tion, L for tranglation, U for sample user exits).

-192 -



CST-Modify and CST-Modify-332 Models

CST-Modify Model

The CST-Modify model generates model modify subprograms that support dynamic
translation and multiple languages. To implement dynamic translation, you must also
create a maintenance map and one or more translation local dataareas (LDAS) for each
modify subprogram.

The CST-Modify model generates either a main modify subprogram panel (defined on
the Maintain Models panel) or amodify subprogram subpanel (invoked from the main
modify subprogram panel using a PF-key). To reduce the amount of information on a
panel, we recommend grouping similar parameters, such as windowing information,
and moving that information to a subpanel.

If desired, a subroutine can display a subpanel. Subroutines typically control processes
that do not require a panel or subpanel to be displayed. For example, a subroutine can
enable backward or forward scrolling or test afunction that does not require mandatory
edits for generation. Both subprograms and subroutines are invoked by PF-keys from
the main modify subprogram panel.

All modify subprogramsrequireaVALIDATE-INPUT subroutine to process mandato-
ry edits. At generation time, the editsfor themodify subprogram subpanel are processed
first, then the editsfor the main modify subprogram panel are processed. Therefore, any
subroutine edits should also be included in the VALIDATE-INPUT subroutine. To
avoid confusion about the order of execution of the panel and subpanel subroutines,
place edit checks in programs rather than in subroutines.

Note:.  The CST-Modify model also allowsyou to override the headers and PF-keys
defined on the Subprogram record.

For an example of a modify subprogram panel generated by the CST-Modify model,
refer to CUMNMB in the SY SCST library. For an example of amodify subprogram
subpanel generated by the CST-Modify moddl, refer to CUMNMBA in SY SCST.
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Parameters for the CST-Modify Model

Use the CST-Modify model to generate a modify subprogram that supports dynamic
translation. This model has one specification panel, Standard Parameters, and one user
exit panel. These panels are described in the following sections.

Standard Parameter s Panel

cua@ VA CST- Modi fy Subprogram CUG MAO
Jun 25 Standard Paraneters 1of 1
Modul e name ........ CXWMNMVA__
Par ameter data area CXWNPDA_ *
Title .............. mdify ..o
Description ........ Modi fy server specificatn Parameters ...__ =
Map nane ........... _____ o
Translation LDAs ... *

Cursor translation . _

First header .......
Second header ......

Subpanel ........... _
W ndow Support ..... _
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit wi ndw pf key left userX main

Standard Parameters Panel for the CST-M odify Maodel

Use this panel to define standard parameters, such asthe map and translation LDAS
used with the modify subprogram and whether cursor trandation is supported on the
generated panel or subpanel. Y ou can also use this panel to overridethe first and second
headings or specify subpanel and window support.

Using PF-keys on this panel, you can change the default window settings (PF5 windw)
or override the PF-key settings (PF6 pfkey).
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Thefields on the Standard Parameters panel are:

Field

Description

Module name

Parameter data
area

Title

Description

Name specified on the Generation main menu. The name of the
modify subprogram must be al phanumeric and no more than
eight charactersin length. Use the following naming
convention:

Panel: CXxxMy Subpanel: CXxxMyz

where xx uniquely identifies your model andy is aletter from
A to Jthat identifies the maintenance panel (A for the first
maintenance panel, B for the second, etc.), and zisaletter from
A to Jthat identifies the subpanel.

Name of the parameter data area (PDA) for your model.
Natural Construct determines the PDA name based on the
Module name specified on the Generation main menu.

For example, if you entered CXMNMA as the modify
subprogram name, Natural Construct assumes the PDA name
is CXMNPDA. Use the following naming convention:

CXxxPDA

where xx uniquely identifies your model.

Title for the modify subprogram. The title identifies the
generated modify subprogram for the List Generated Modules

function on the Generation main menu and is used internally
for program documentation.

Brief description of themodify subprogram. Thedescriptionis
inserted in the banner at the beginning of the modify
subprogram and is used internally for program documentation.

- 195 -



Natural Construct Administration and Modeling

Field

Description (continued)

Map name

Trandglation LDAS

Cursor tranglation

Name of the map for the modify subprogram. Natural
Construct determines the name of the map based on the
Module name specified on the Generation main menu.

For example, if you entered “CXMNMA” as the subprogram
name, Natural Construct assumes the map nameis
CXMNMADO.

The specified map must exist in the current library and the map
name should correspond to the modify subprogram name, with
the addition of a zero. The zero indicates that the map has no
hard-coded text and is used for dynamic translation. For
example:

Program Map

CXMNMA CXMNMAO
CXMNMB CXMNMBO

Names of the translation local data areas (LDAS) for the
modify subprogram. Y ou can specify the names of up to five
translation LDAS. The specified translation LDAs must exist.
The LDA name should correspond to the modify subprogram
name, with the addition of “L”. For example:

Program Trandation L DA

CXMNMA CXMNMAL
CXMNMB CXMNMBL

If thisfield is marked, the generated subprogram panel
supports cursor translation (users can modify the text on this
panel in translation mode).
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Field

Description (continued)

First header

Second header

Note:

Note:

First heading displayed on the generated subprogram panel or
the SY SERR number(s) that supplies the heading.

By default, this header is automatically populated with the
description on the model record. To override this defaullt,
specify the new header in thisfield.

To specify the positioning of the heading, use special syntax
after the text or SY SERR numbers. By default, the header is
displayed at theleft margin. To center First Heading across 50
bytes, type:

First Heading,+/50

The text before®,+/" indicates the heading displayed. The
number after “,+/ “indicates the number of byteswithin which
the heading is centered.

For information about SY SERR message numbers, see Using
SY SERR References, page 406, or refer to the SY SERR
utility in the Natural Utilities documentation.

Data substitution within SY SERR referencesis not supported
in this context.

Second heading displayed on the generated panel or the
SY SERR number(s) that supplies the heading.

By default, this header is popul ated with the description on the
subprogram record, if it exists. Unlike the model record, which
populates the first header field, the subprogram record only
existsif you createit. To supply a second header (if no
subprogram record exists) or to override the default, specify a
new header in this field.

We recommend using thisfield to define the second heading,
instead of the description on the Maintain Subprograms panel.
The Natural Construct nucleus does not reference the
Subprogram record for supplied models, so the description
used to popul ate the second header will not exist unlessyou
createit.
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Field

Description (continued)

Note:

Subpanel

Window support

To specify the heading position, use specia syntax after the
text or SY SERR number. By default, the header isdisplayed at
the left margin. To center Second Heading across 50 bytes for
example, type:

Second Heading,+/50

The text before the “,+/” indicates the heading displayed. The
number after the* ,+/” indicates the number of bytesin which
the heading is centered.

For information about using SY SERR message numbers, see
Using SY SERR Refer ences, page 406, or refer to the
SY SERR utility in the Natural Utilities documentation.

Data substitution within SY SERR referencesis not supported
in this context.

If thisfield is marked, the generated subprogram is created as
asubpanel that isinvoked from amain panel (such as ahelp
selection window).

By default, the Natural Construct nucleus controls the help,
retrn, quit, left, right, and main PF-keys (defined on the
Control record) for amain panel, and the help, retrn, quit, and
main PF-keys for a subpanel. To define the processing for
additional keys (the left and right keys, for example) on a
subpanel, press PF6 on the Standard Parameters panel. For
more information, see PF6 (pfkey), page 200.

If thisfield is marked, the generated subprogram is displayed
in awindow.

By default, the PF-keys and messages are displayed within the
generated window, and aframe (border) is displayed around
the generated window. To change the default window settings,
press PF5 on the Standard Parameters panel. For more
information, see PF5 (windw), page 199.
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PF5 (windw)

To change the default window settings, press PF5 (windw). The Window Parameters
window is displayed:

CUG DWM Nat ural Construct CUG DWWVD
Jun 25 W ndow Par anet ers 1of 1
Size ......... Height ....... -

Wdth ........ -
Position ..... Line ......... -

Colum ....... -
Frame OFF .... _

Control screen _

Title ........
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7/- - - PF8- - - PF9- - - PF10- - PF11- - PF
help retrn quit m

Window Parameters Window

Use this window to change the size and position of the window, indicate whether it is
displayed with a border, or define CONTROL processing (SCREEN or WINDOW).

Thefieldsin thiswindow are:

Field Description
Size Height Number of lines the window spans. Thisvalueis
included in the DEFINE WINDOW command
generated by the subprogram.
Width Number of columnsthe window spans. Thisvalue

isincluded in the DEFINE WINDOW command
generated by the subprogram. If the defined width
istoo small, Natural will adjust the size of the
window.

Position Line Number of lines between the top of the panel and
the top of the window begins. Thisvalueis
included in the DEFINE WINDOW command
generated by the subprogram.

Column Number of columns between the left edge of the
panel and the left edge of the window. This value
isincluded in the generated DEFINE WINDOW
command. The specified lineand column formthe
top left corner of the window.
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Field

Description (continued)

Frame OFF

Control screen

If thisfield is marked, the window does not use a
frame (border).

If thisfield is marked, the PF-keys and messages
are displayed within the generated window
(CONTROL SCREEN). If thisfield is blank, the
PF-keys and messages are displayed outside the
window (CONTROL WINDOW).

Title Titlefor thewindow (either text or the name of the
variable that supplies thetitle). Thetitleis
automatically centered in the window frame. By
default, the window does not have atitle.

PF6 (pfkey)

To define processing for non-standard PF-keys, press PF6 (pfkey) on the Standard Pa-

rameters panel. The PF-Key Parameters window is displayed:

CUG MAA Nat ural Construct CUG VAAO
Jun 25 PF- key Paraneters 1of 1
Subpr ogr am Subr outi ne NAMED
PF5
PF6
PF9
PF4 test
PF7 bkwr d
PF8 frwd
PF10 I eft
PF11 right
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit mai

PF-Key Parameters Window

By default, the Natural Construct nucleus controls the help, retrn, quit, left, right, and
main PF-keysfor amain panel (defined on the Control record), and the help, retrn, quit,
and main PF-keysfor a subpanel. Using thiswindow, you can override the nucleus-con-
trolled PF-keys displayed on a subpanel by:

Defining the processing and name for a non-standard PF-key

Changing the processing and/or name for a non-standard PF-key
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Thefieldsin thiswindow are:

Field

Description

Subprogram

Subroutine

NAMED

Name of the subprogram executed when the corresponding
PF-key is pressed. This subprogramisinvoked during
generation to process the VALIDATE-INPUT subroutine.

Name of the subroutine executed when the corresponding PF-
key is pressed.

Name of the PF-key (text or valid SY SERR message number).
If thisfield is blank, the default key names are used.

For information about SY SERR message numbers, see Using
SY SERR References, page 406, or refer to the SY SERR
utility in the Natural Utilities documentation.

Note:  Theleft and right PF-keys are available only if the modify subprogramisa

subpanel.
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User Exits for the CST-Modify Model

CSGSAMPL CST- Modi fy Subpr ogram CSGSMD
Cct 09 User Exits 1of 1
User Exits Exi sts Sanpl e Requi red Condi ti onal

_ CHANGE- HI STORY Subpr ogr am

_  PARAMETER- DATA

_ LOCAL- DATA

_ START- OF- PROGRAM

_ BEFORE- CHECK- ERROR Exanpl e

_ BEFORE- STANDARD- KEY- CHECK Exanpl e

_ADDI Tl ONAL- TRANSLATI ONS

_ ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

_ BEFORE- | NPUT

_ I NPUT- SCREEN Exanpl e X

_  AFTER- | NPUT

_ BEFORE- | NVOKE- SUBPANELS X

_ AFTER- | NVOKE- SUBPANELS X

_ BEFORE- REI NPUT- MESSAGE

_ VALI DATE- DATA Subprogr am

_ M SCELLANEQUS- SUBROUTI NES Exanpl e
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
frwd help retrn quit bkwd frwd

CST-Modify User Exits Panel 1

CSGSAMPL CST- Modi fy Subpr ogram CSGSMD
Cct 09 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal
END- OF- PROGRAM Exanpl e

CST-Modify User Exits Panel 2

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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CST-Modify-332 Model

Use the CST-Modify-332 model to generate a standard modify subprogram that does
not support dynamic trandlation. Thismodel is provided for userswho want to continue
using modify subprograms that were generated under previous versions of Natural
Construct.

Note:  We recommend that you use the CST-Modify mode to create new models.
For information, see CST-M odify M odel, page 193.
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Example of a Model Modify Subprogram
The following example shows the first 40 lines of the CUMNMA modify subprogram:

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400

** SAG GENERATOR: CST- MODI FY VERSION: 4.4.1
**SAG TI TLE: Menu Model Modify Subp

** SAG SYSTEM NATURAL- CONSTRUCT

** SAG DATA- AREA: CUWNPDA

**SAG MAP: CU - MAO

**SAG DESCS(1): This subprogramis used as nodify panel 1

**SAG DESCS(2): 1 of 2

** SAG HEADER2: *0311.1, +/ 54

** SAG TRANSLATI ON- LDA(1): CU - MAL

** SAG DYNAM C- TRANSLATI ON: X

EE I kS R O R Ok R

* Program : CUVNVA

* System : NATURAL- CONSTRUCT
* Title . Menu Model Modify Subp
* Generated: May 03,02 at 05:33 PM by REGEM1
* Function : This subprogramis used as nodify panel 1
* 1 of 2
* History
ER R R I S R R S R R I I R R R I I R I I R I I R R I I R R R S I R R I I R R I R R I I R I I R I I R I
DEFI NE DATA

PARAMETER USI NG CUVMNPDA /* Model specific data

PARAMETER USI NG CU- - PDA /* Standard nodel paraneters

PARAMETER USI NG CSASTD /* Standard nessage passing area

LOCAL USI NG CNAVBG /* Message retrieval passing area

LOCAL USI NG CSLRCODE /* Message return codes

LOCAL USI NG CSAMARK /* Field mark i nformation

LOCAL USI NG CSLPHASE /* Valid generation phases

LOCAL USI NG CSLSTD /* Local nessage passing area

LOCAL USI NG CSACURS /* Used by CSUCURS to translate pronpts

LOCAL USI NG CU- - MAL /* Transl ation LDA

LOCAL

01 #PROGRAM ( A8)
01 LOCAL- TRANSLATI ON
02 TEXT
03 #HEADER2 (A54)
I NI T<' *0311. 1, +/ 54" >
02 REDEFI NE TEXT
03 TRANSLATI ON- TEXT
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Parameters for the CST-Modify-332 Model

The CST-Modify-332 model has one specification panel, Standard Parameters, and one
user exit panel. These panels are described in the following sections.

Standard Parameter s Panel

CUGWA CST- Modi fy-332 Subprogram CUGVWAO
Mar 25 Standard Paraneters 1of 1
Modul e name ........ CXWMNMVA__

Par ameter data area CXWMNPDA_ *

Map nane ........... CXMNMVAL_ *

Title ..............

Description ........ Mai nt enance for specification paraneters. -

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit user X mai n

Standard Parameters Panel for the CST-Modify-332 Model

Usethis panel to specify standard parametersfor the modify subprogram. Thefields on
the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
modify subprogram must be al phanumeric and no more than
eight charactersin length. Use the following naming
convention:

CXxxMy

where xx uniquely identifies your model andy is aletter from
A to Jthat identifies the maintenance panel (A for the first
maintenance panel, B for the second, etc.).
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Field

Description (continued)

Parameter data
area

Map name

Title

Description

Name of the parameter data area (PDA) for your model.
Natural Construct determines the PDA name based on the
Module name specified on the Generation main menu.

For example, if you entered CXMNMA as the modify
subprogram name, Natural Construct assumes the PDA name
is CXMNPDA. Use the following naming convention:

CXxxPDA
where xx uniquely identifies your model.

Name of the map for the modify subprogram. Natural
Construct determines the name of the map based on the
Module name specified on the Generation main menu.

For example, if you entered “CXMNMA™ as the modify
subprogram name, Natural Construct assumesthemap nameis
CXMNMAL. Themap must exist inthecurrent library, and the
mayp name should correspond to the modify subprogram name,
with the addition of the language code. For example:

Program Map
CXMNMA CXMNMAL (for English)

Title for the modify subprogram. Thetitle identifies the
generated modify subprogram for the List Generated Modules
function on the Generation main menu and is used internally
for program documentation.

Brief description of the subprogram. The description is
inserted in the banner at the beginning of the subprogram and
is used internally for program documentation.
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User Exitsfor the CST-Modify-332 Model

CSGSAMPL CST- Modi fy-332 Subprogram CSGSMD
Cct 09 User Exits 1of 1
User Exits Exi sts Sanpl e Requi red Condi ti onal

_ CHANGE- HI STORY Subpr ogr am

_ LOCAL- DATA

_ START- OF- PROGRAM

_  AFTER- | NPUT Exanpl e

_ PROCESS- SPECI AL- KEYS Subprogram X

_ VALI DATE- DATA Subpr ogr am

User Exits Panel for the CST-Modify-332 Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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CST-PREGEN MODEL

This chapter describes the CST-Pregen model used to generate the pre-generation sub-
program for your model. The pre-generation subprogram is invoked after all modify
subprograms are executed during the generation phase or when the SAM PL E command
isissued from the User Exit editor.

The following topics are covered:

Introduction, page 210

Parametersfor the CST-Pregen Model, page 211
User Exitsfor the CST-Pregen Model, page 212
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I ntroduction

After generating the modify subprograms, you can generate the pre-generation subpro-
gram to assign #PDAC condition values based on user-supplied parameters or other
calculated val ues. The pre-generation subprogram also assigns the values of #PDA vari-
ablesin the model PDA that are required by any subsequent generation subprograms.

Generated using the CST-Pregen model, this subprogram is invoked after all modify
subprograms are executed during the generation phase or when the SAM PL E command
isissued from the User Exit editor. It isthefirst user subprogram invoked. (All #PDAC-
prefixed condition values are reset before generation begins.)

The pre-generation subprogram should also cal cul ate the values of any #PDA variables
required by subseguent generation subprograms. For ssimple models that do not have
code frames, this subprogram can also perform the functions of a generation subpro-
gram. (Condition code values and derived fields can a so be assigned within the modify
subprograms.)

For an example of a generated pre-generation subprogram, refer to CUMNPR in the
SYSCST library.
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Parameters for the CST-Pregen Model

Use the CST-Pregen model to generate the pre-generation subprogram. The CST-Pre-
gen model has one specification panel, Standard Parameters, and one user exit panel.
These panels are described in the following sections.

Standard Parameter s Panel

CUGPMA CST- Pregen Subprogram CUG- MAO
May 26 Standard Paraneters 1of 1
Modul e name ........ CXWNPR_

Par ameter data area CXWNPDA_ *

Title .............. Pre-generation subprogram

Description ........ Pre- generate subprogram

Set conditions and assign shared PDA vari abl es.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit user X mai n

Standard Parameters Panel for the CST-Pregen Model

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
pre-generation subprogram must be al phanumeric and no more
than eight characters in length. Use the following naming
convention:

CXxxPR
where xx uniquely identifies your model.
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Field

Description (continued)

Parameter data
area

Title

Description

Name of the parameter data area (PDA) for your model.
Natural Construct determines the PDA name based on the
Module name specified on the Generation main menu.

For example, if you entered* CXMNPR” asthe pre-generation
subprogram name, Natural Construct assumes the PDA name
is CXMNPDA. Use the following naming convention:

CXxxPDA
where xx uniquely identifies your model.

Titlefor the pre-generation subprogram. Thetitleidentifiesthe
generated pre-generation subprogram for the List Generated
Modules function on the Generation main menu and is used
internally for program documentation.

Brief description of the pre-generation subprogram. The
description isinserted in the banner at the beginning of the pre-
generation subprogram and is used internally for program
documentation.

User Exitsfor the CST-Pregen Model

CSGSAMPL CST- Pregen Subpr ogram CSGSMD
May 26 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal

_ CHANGE- HI STORY Subprogram

_  PARAMETER- DATA

_  LOCAL- DATA Exanpl e

_ ASSI G\- DERI VED- VALUES Subpr ogram

_ SET- CONDI TI ON- CODES Subprogram X X

_ GENERATE- CODE

_ BEFORE- CHECK- ERROR Exanpl e

_ ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

_ END- OF- PROGRAM

User Exits Panel for the CST-Pregen Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation using about the User Exit editor, see User Exit Editor, page 98, Natural

Construct Generation.
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This chapter describes the CST-Postgen model used to generate the pre-generation sub-
program for your model. The post-generation subprogram supplies values for the
substitution parameters in the code frames. Thisisthefinal stage of the generation
process.

The following topics are covered:

Introduction, page 214

Parametersfor the CST-Postgen Model, page 215
User Exitsfor the CST-Postgen Model, page 216
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I ntroduction

After defining the pre-generation subprogram, you can generate the post-generation
subprogram to supply values for substitution parameters in the code frames (identified
by &). Generated using the CST-Postgen model, this subprogram isinvoked asthefinal
stage of the generation process when the application devel oper enters “G” on the Gen-
eration main menu.

The post-generation subprogram substitutes the code frame parameters with the corre-
sponding substitution values by stacking the substitution parameters and their
corresponding values. Use the STACK TOP DATA FORMATTED statement to stack
these values. Natural Construct performs the corresponding substitutions in the edit
buffer and produces the final version of the generated program.

During the generation process, code lines specified in the code frame are written to the
edit buffer, as well as the output of the generation subprogram contained in the code
frame. Any substitution parameters areincluded in the edit buffer exactly asthey appear
in the code frame.

For an example of a generated post-generation subprogram, refer to CUMNPS in the
SY SCST library.
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Parameters for the CST-Postgen Model

Use the CST-Postgen model to generate the post-generation subprogram. The CST-
Postgen model has one specification panel, Standard Parameters, and one user exit pan-
el. These panels are described in the following sections.

Standard Parameter s Panel

CUGOVA CST- Post gen Subprogram CUGOVAO
My 26 St andard Paraneters 1of 1
Modul e name ........ CXWMNPS__
Model name ......... *
Title .............. Post - gen subprogram
Description ........ Post - gener ati on subprogram Stack post generation -
changes.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit user X mai n

Standard Parameters Panel for the CST-Postgen Model

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
post-generation subprogram must be alphanumeric and no
more than 8 charactersin length. Use the following naming
convention:

CXxxPS
where xx uniquely identifies your model.

Model name Name of the mode! that uses the post-generation subprogram.
The model must be defined.
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Field Description (continued)

Title Title for the subprogram. The title identifies the generated
subprogram for the List Generated M odules function on the
Generation main menu and is used internally for program
documentation.

Description Brief description of the subprogram. The description is
inserted in the banner at the beginning of the subprogram and
is used internally for program documentation.

User Exits for the CST-Postgen Model

CSGSAMPL CST- Post gen Subprogram CSGSM
May 26 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal

_ CHANGE- HI STORY Subpr ogr am

_  PARAMETER- DATA

_ LOCAL- DATA Subprogram

_ START- OF- PROGRAM Exanpl e

_ADDI Tl ONAL- SUBSTI TUTI ON- VALUES Subpr ogr am

_ BEFORE- CHECK- ERROR Exanpl e

_ ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

_ END- OF- PROGRAM

User Exits Panel for the CST-Postgen Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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This chapter describes the CST-Frame model. This model creates sample subprograms
for user exits and generation subprograms to supply parameters to the model.

The following topics are covered:
» Sample Subprograms, page 218
» Generation Subprograms, page 219
» Parametersfor the CST-Frame Model, page 220
» User Exitsfor the CST-Frame Model, page 221
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Sample Subprograms

Sample subprograms are invoked from a user exit. Generated using the CST-Frame
model, these subprograms help the devel oper create user exit code by providing a start-
ing sample. They can be simple or complicated, depending on the model.

When creating a sample subprogram, you can include additional parametersto give the
developer more control over what is generated into the user exit. To pass additional in-
formation to the subprogram, use the CU—PDA .#PDAX-FRAME-PARM variable.

Before invoking the sample subprograms, Natural Construct invokes all modify subpro-
grams and the pre-generation subprogram. This ensures that the current specification
parameters are valid and the conditions are set.

Y ou can define a sample subprogram by entering “.E” at the beginning of a user exit
line in the Code Frame editor.

For more information about defining a sample subprogram, see Parameter s Supplied
by User EXxits, page 106.
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Generation Subprograms

Generation subprograms are invoked from a code frame. Because the lengths and con-
tents of certain code frame parameters change based on user-supplied input val ues or
information in Predict, these parameters must be supplied by the generation subpro-
grams. The subprograms write statements to the Natural edit buffer, based on user-
supplied input parameters or other calculated val ues.

Towriteto theedit buffer, includeaDEFINE PRINTER(SRC=1) OUTPUT 'SOURCE'
statement in the subprogram that routes the output to the source work area. To allow
modelsto be ported to multiple platforms, use the CU--DFPR copycode member to de-
fine the SRC printer.

All WRITE, DISPLAY, and PRINT statement output for your print fileiswritten to the
edit buffer. Use the NOTITLE option on each of these statements. If aDISPLAY state-
ment is used in the subprogram, also usethe NOHDR option. When trailing blanks
should be suppressed in variable names, the PRINT statement can be a useful alterna-
tiveto the WRITE statement. However, you may want to increase the line length of the
edit buffer when using the PRINT statement, so variable names are not split at the hy-

phen (-).
Because generation logic can be highly complex, these subprograms alow ultimate

flexibility. However, they are less maintainable than code frame statements because
you must change Natural programs to modify the generated code.

Generation subprograms can also accept the #PDA-FRAME-PARM constant code
frame parameter from the CU—PDA common parameter data area. This parameter al-
lowsasubprogram to beinvoked several timeswithin the generation process. Eachtime
the generation subprogram isinvoked, it can use the value of this parameter to deter-
mine what to generate.

To invoke a generation subprogram, specify linetype N at the > prompt in the Code
Frame editor. Y ou can also specify the constant parameter value at this prompt.

For more information about generation subprograms, see Parameters Supplied by
Gener ation Subprograms, page 104.

For an example of a generated generation subprogram, refer to CUMNGGL in the SY -
SCST library.
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Parameters for the CST-Frame Model

Use the CST-Frame model to create the generation or sample subprogram. The CST-
Frame model has one specification panel, Standard Parameters, and one user exit panel.
These panels are described in the following sections.

Standard Parameter s Panel

CUGFMA
May 26

Modul e name

Descri ption

Title ......

Par ameter data area CXNNPDA__ *

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit

CST- Frame Subprogram CUG MAO
Standard Paraneters 1of 1

CXMNGGL

Frame ...

user X mai n

Standard Parameters Panel for the CST-Frame Model

Thefields on the Standard Parameters panel are:

Field

Description

Module name

Name specified on the Generation main menu. The name of the
subprogram must be al phanumeric and no more than eight
characters in length. Use the following naming convention:

CXxxGyyy

where xx uniquely identifies your model and yyy identifies
your generation subprogram.

or

CXxxSyyy

where xx uniquely identifies your model and yyy identifies
your sample subprogram.
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Field

Description (continued)

Parameter data Name of the parameter data area (PDA) for your model.

area

Title

Natural Construct determines the PDA name based on the
Module name specified on the Generation main menu.

For example, if you entered CXMNGAAA, Natural Construct
assumes the PDA nameis CXMNPDA. Use thefollowing
naming convention:

CXxxPDA

where xx uniquely identifies your model.

Title for the frame subprogram. The title identifies the
generated frame subprogram for the List Generated Modules

function on the Generation main menu and is used internally
for program documentation.

Description Brief description of the frame subprogram. The descriptionis

inserted in the banner at the beginning of the frame
subprogram and is used internally for program documentation.

User Exitsfor the CST-Frame Model

CSGSAMPL CST- Frame Subpr ogram CSGSMD
May 26 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal

_ CHANGE- HI STORY Subprogram

_  PARAMETER- DATA

_ LOCAL- DATA

_ START- OF- PROGRAM

_ GENERATE- CODE

_ BEFORE- CHECK- ERROR Exanpl e

_ADDI Tl ONAL- | NI TI ALI ZATI ONS Exanpl e

END- OF- PROGRAM

User Exits Panel for the CST-Frame Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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CST-DOCUMENT MODEL

This chapter describes the CST-Document model used to generate a document subpro-
gram for your model. The document subprogram writes information about Natural
Construct-generated modulesin the Predict data dictionary.

The following topics are covered:

Introduction, page 224

Parametersfor the CST-Document M odel, page 225
User Exitsfor the CST-Document M odel, page 227
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I ntroduction

After defining the generation and sample subprograms, you must generate the docu-
ment subprogram to write information about Natural Construct-generated modulesin
the Predict data dictionary. This information includes a description of the module, as
well as adescription of the PF-keys and specification parameters for the module.

Note:  Before you can document i nformation about the generated modul es, you must
define the #PDAX-DESCS(*) field within the model PDA.

Generated using the CST-Document model, this subprogram creates a free-form de-
scription of the generated module using the specifications from the model panels. You
can write thisinformation in any language for which you have translated help text
members.

The document subprogram writes the model description to Predict when the devel oper
invokes the Save Specification and Source or Stow Specification and Source function
on the Generation main menu and presses PF5 (optns). For adescription of the Gener-
ation main menu, see Generation Main Menu, page 60, Natural Construct
Generation.

For an example of agenerated document subprogram, refer to CUMND inthe SY SCST
library.
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Parameters for the CST-Document M odel

Use the CST-Document model to generate the document subprogram. The CST-Docu-
ment model has two specification panels, Standard Parameters and Additional
Parameters, and one user exit panel. These panels are described in the following
sections.

Standard Parameter s Panel

CUGDNVA CST- Docunent Subpr ogr am CUGDMAO
Mar 27 St andard Paraneters 1 of 2
Modul e name ........ CXWN\D___

Model nane ......... *

Maps ...

Translation LDAs ...

* ok Ky

Title .............. Docunent ...

Description ........ Wites Predict docunentation for ...

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit right main

Standard Parameters Panel for the CST-Document M odel

Thefields on the Standard Parameters panel are:

Field Description

Module name Name specified on the Generation main menu. The name of the
document subprogram must be al phanumeric and no morethan
eight charactersin length. Use the following naming
convention:

CXxxD
where xx uniquely identifies your model.

Model name Name of the model that uses the document subprogram. The
model must be defined.
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Field

Description (continued)

Maps

Trandlation L

Title

Description

Names of al maps (specification panels) used by the model.

The document subprogram retrieves the specification
parameters from the specified maps.

DAs Names of the translation local data areas (LDAS) for the
specified maps. Y ou can specify the names of up to 10
translation LDASs. For information about translation LDAS, see
Step 7: Createthe Translation LDAs and M aintenance

M aps, page 131.

Title for the document subprogram. The title identifies the
generated document subprogram for the List Generated
Modules function on the Generation main menu and is used

internally for program documentation.

Brief description of the document subprogram. The

description is inserted in the banner at the beginning of the
document subprogram and is used internally for program

documentation.

Additional Parameter s Pan€

CST- Docunent Subpr ogr am CUGDVBO
Addi tional Paraneters 2 of 2
Xt Type ..... _
Maj or
M nor

Descri ption

POO~NOUIAWNE

o

Ent er - PF1-
hel p

-- PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

retrn quit left wuserX main

Additional Parameters Panel for the CST-Document Model
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On this panel, you can either:

» Specify the Type, Mgjor, and Minor help text componentsin the applicable fields. Nat-
ural Construct retrieves the description of all modules generated by the model from the
Help Text subsystem.

or

» Enter abrief description of al modules generated by the model on the lines displayed
in the Description field.

The description is written to the Predict data dictionary.

User Exits for the CST-Document M odel

CSGSAMPL Nat ural Construct CSGSM)
Mar 27 CST- Docunent User Exits 1 of 1
User Exit Exi sts Sanpl e Requi red Condi ti onal
CHANGE- HI STORY Subpr ogr am
LOCAL- DATA

START- OF- PROGRAM
ADDI TI ONAL- TRANSLATI ONS

ADDI TI ONAL- | NI TI ALI ZATI ONS Exanpl e
DESCRI BE- | NPUTS Exanpl e
PF- KEYS Subpr ogr am
M SCELLANEQUS- VARl ABLES Subpr ogram

END- OF- PROGRAM

User Exits Panel for the CST-Document Model

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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CST-VALIDATE MODEL

This chapter describesthe CST-Validate model used to generate the validation subpro-

gram for your model. During the generation process, the validation subprogram verifies
inputs for the model.

The following topics are covered:
» Introduction, page 230
« Parametersfor the CST-Validate M odel, page 231
» User Exitsfor the CST-Validate Model, page 233
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I ntroduction

If you code validations within the maintenance panel modules, it is difficult to invoke
the validations from batch programs or GUI clients. Instead, you can consolidate all
model validation within avalidation subprogram. To confirm input values for your
model, use the CST-Vaidate model to generate avalidation subprogram and then add
the subprogram to the model record on the Maintain Models panel.

Thefollowing exampl e shows how to use avalidation subprogram to validate inputs for
amaintenance panel:

**SAG DEFI NE EXI T VALI DATE- DATA

ASS|I GN CSAVAL. VALI DATE- SPECI FI G- FI ELD(1) = 'fiel d1'
ASSI GN CSAVAL. VALI DATE- SPECI FI C-FI ELD(2) = 'fiel d2'
ASSI GN CSAVAL. VALI DATE- SPECI FI G- FI ELD(3) = 'fiel d3'

CALLNAT ' CUBOVAL'" CSAVAL
CUBGPDA /*your nmodel PDA nane
CU-PDA
CSAMARK
CSAERR
CSASTD
PERFORM  REI NPUT- MESSAGE

*

**SAG END-EXIT
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Parameters for the CST-Vaidate Model

Use the CST-Validate model to generate a validation subprogram. The CST-Validate
model has one specification panel, Standard Parameters, and one user exit panel. These
panels are described in the following sections.

Standard Parameter s Panel

CUVAMA CST- Val i dat e Subpr ogram CUVANVAO
Jul 28 Standard Paraneters 1of 1
Module .............
System ............. 421
Title .............. Val i dat e Subprogram..___
Description ........ This Validation Subprogramwi |l validate |Inputs_ -

for the nodel: ....

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X nmain

Standard Parameters Panel for the CST-Vaidate M odel

Thefields on the Standard Parameters panel are:

Field Description

Module Name specified on the Generation main menu. The name of the
validate subprogram must be alphanumeric and no more than eight
characters in length. Use the following naming convention:

CXxXxXVAL
where xx uniquely identifies your model.

System Name of the system (by default, the name of the current library). This
isarequired field.

The system name must be al phanumeric and need not be associated
with aNatural library ID. (The combination of the module name and
system name is used as a key to access help information for the
generated module.)
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Field

Description (continued)

Title

Description

Model PDA

Title for the validate subprogram. The title identifies the generated
subprogram for the List Generated M odulesfunction on the Generation
main menu and is used internally for program documentation.

Brief description of the validate subprogram. The descriptionis
inserted in the banner at the beginning of the validate subprogram and
is used internally for program documentation.

Name of the PDA used by the model for which you are generating the
validation subprogram.
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User Exitsfor the CST-Vaidate Model

CSGSAVPL Nat ural Construct CSGSMD
Jul 24 User Exits 1of 1
User Exit Exi sts Sanpl e Requi red Conditional
_ CHANGE- Hl STORY Subpr ogram
_ LOCAL- DATA
_ CGENERATE- VALI DATI ONS
_ CGENERATE- SUBROUTI NES Subpr ogram

User Exits Panel for the CST-Validate M odel

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural

Construct Generation.

Coding Validations

The CST-Validate model codes validations as subroutines in the GENERATE-SUB-
ROUTINES user exit. For each #PDA X-FIELD-NAME field you want to vaidate,
create a subroutine called V-field-name to perform the validations. Whenever avalida-

tion error is found, the V-field-name subroutine must:

» Assign CSASTD.RETURN-CODE = ‘E’

» Assign the error messagein CSASTD.MSG

» Perform an ESCAPE-ROUTINE to bypass subsequent checks
To retrieve SY SERR messages, use the CU--VERR copycode.

For more information about coding validations, see GENERATE-SUBROUTINES,

page 259.
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Validating Array Fields

For array fields, the V-field-name subroutine validates all occurrences for which vali-
dation isrequested. These occurrencesare suppliedinthe# NDEX #FROM (1:3) fields
(redefined into #11, #12 and #1 3). To return multiple errors (for separate field occurrenc-
es), perform the CHECK-AFTER-EDIT subroutine when an error occurs within an
array field. Thiswill add the error to the error list but alow editing of subsequent in-
dexes to occur.

Tip: If you do not want to exit the current subroutine, aswith array processing, usethe
CU--VERZ copycode instead of CU--VERR.

Tip: If youwant to returnawarning message, rather than an error, usethe CU--VWAR
copycode.

Thefollowing example showsthe validation routine for atwo-dimensional array called
#PDAX-PHYSICAL-KEY:

EE I I kR R o R O R o
DEFI NE SUBROUTI NE V_PHYSI CAL- KEY
R I S kR o R o

*

FOR #| NDEX. #0CC(1) = #| NDEX. #FROM 1) TO #l NDEX. #THRU( 1)
FOR #| NDEX. #0CC(2) = #| NDEX. #FROM 2) TO #| NDEX. #THRU( 2)
/*
/* Val i dat e #PDAX- PHYSI CAL- KEY(#I 1, #I 2)
ASSI GN CPAEL. FI LE- NAME = CUBOPDA. #PDAX- PRI ME- FI LE
ASSI| GN CPAEL. FI LE- CODE = CUBOPDA. #PDAX- PHYSI CAL- KEY( #1 1, #1 2)
ASS|I GN CPAEL. DDM PREFI X = CPAFI . DDM PREFI X
CALLNAT ' CPUEL' CPAEL CSASTD
I F NOT CPAEL. #FI ELD- FOUND
ASSI GN CNAMSG. MSG- DATA( 1)
ASSI GN CNAMSG. MSG- DATA( 3)
| NCLUDE CU - VER2 ' 0096’
''*:1::2:not in:3:"""
' CUBOPDA. #PDAX- PHYSI CAL- KEY( #1 1, #1 2)"'
END- | F
END- FOR
END- FOR
END- SUBROUTI NE /* V_PHYSI CAL- KEY

CPAEL. FI ELD- NAME
CPAEL. FI LE- NAME
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This chapter describes the CST-Stream model. This model generates a stream subpro-
gram that converts the contents of amodel PDA between internal and streamed format.

The following topics are covered:
» Introduction, page 236
» Parametersfor the CST-Stream Model, page 237
» User Exitsfor the CST-Stream M odel, page 238
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I ntroduction

When deploying a GUI front-end for amodule on a Natural Construct client, Natural
Construct must be able to translate the specification data passed to the server from the
client. To do this, the model requires a stream subprogram to convert the contents of the
model PDA into aformat that can be transmitted between the client and the server.

If your model generates modules for a Natural Construct client, generate the model
PDA and then use the CST-Stream model to generate the stream subprogram.

For more information about generating the model PDA, see CST-PDA M odel, page
175.
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Parameters for the CST-Stream Model

Use the CST-Stream model to generate a stream subprogram for your model. The CST-
Stream model has one specification panel, Standard Parameters, and one user exit pan-
el. These panels are described in the following sections.

Standard Parameter s Panel

main

Title

Model PDA
Generate trace code _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
help retrn quit

CST- St r eam Subpr ogr am CUGTMAO
St andard Par aneters 1of 1

Stream Subprogram ..__

This Stream Subprogram wi || convert Mdels:
(...mdel nane...)
PDA between internal and streamed formats.

user X nmai n

Standard Parameters Panel for the CST-Stream Model

Thefields on the Standard Parameters panel are:

Field

Description

Module

System

Name specified on the Generation main menu. The name of the
stream subprogram must be al phanumeric and no more than
eight charactersin length. Use the following naming
convention:

CXXXT
where xx uniquely identifies your model.

Name of the system (by default, the name of the current
library). Thisis arequired field.

The system name must be al phanumeric and associated with a
Natural library ID. (The combination of the module name and
system name is used asakey to access help information for the
generated module.)
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Field Description (continued)

Title Title for the stream subprogram. Thetitle identifies the
generated stream subprogram for the List Generated Modules
function on the Generation main menu and is used internally
for program documentation.

Description Brief description of the stream subprogram. The descriptionis
inserted in the banner at the beginning of the stream
subprogram and is used internally for program documentation.

Model PDA Name of the PDA used by the model for which you are
generating the stream subprogram.

Generate trace If thisfield is marked, extra code is generated into the stream

code subprogram to help trace inconsistencies between data sent by

the client and data expected by the server.

Exitsfor the CST-Stream Model

CSGSAMPL Natural Construct CSGSMD
Jul 24 User Exits 1of 1
User Exit Exi sts Sanpl e Requi red Conditional
_ CHANGE- HI STORY Subpr ogr am
_ LOCAL- DATA
_ADDI TI ONAL- | NI TI ALI ZATI ONS Exanpl e
_ END- OF- PROGRAM

User Exits Panel for the CST-Stream M odel

Note:  Normally, this model does not require user exits.

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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This chapter describes the CST-Shell model used to generate a template for a model
subprogram.

The following topics are covered:
» Introduction, page 240
« Parametersfor the CST-Shell Model, page 241
» User Exitsfor the CST-Shell Model, page 243
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I ntroduction

The CST-Shell model generates atemplate for amodel subprogram. It is similar to the
supplied Shell model. For information about the Shell model, see Par ameter sfor the
Shell M odel, page 410, Natural Construct Generation.

The main differences between the CST-Shell model and the Shell model are that the
CST-Shell model:

» Supports regeneration

» Supports messaging
The CST-Shell model creates aDEFINE DATA ... END-DEFINE framework contain-
ing definitions for the global data area (GDA), parameter data areas (PDAS), local data
areas (LDAS), or views specified on the Standard Parameters panel. It also includesthe
required REPEAT loops and messaging subroutines. Y ou can use this time-saving
model to generate startup modules for your model subprograms.

For an example of a generated shell program, refer to CUMPSLFV in the SY SCST
library.
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Parameters for the CST-Shell Model

Use the CST-Shell model to generate a shell program. The CST-Shell model has one
specification panel, Standard Parameters, and one user exit panel. These panels are de-
scribed in the following sections.

Standard Parameter s Panel

CUGSMA CST- Shel | Program CUGSMAO
Jul 11 St andard Paraneters 1of 1
Modul e name ........ CXMPSLFV
Modul e type ........ _
Systemnane ........ NCSTDEMO *
Title .............. CST nodule ... ___ .
Description ........ This CST nodule is used for ...

Messagi ng support .. _

G obal data area ... _____ o
Par ameter data area

Local data area ....

OB WN R
E

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
main help retrn quit user X mai n

Standard Parameters Panel for the CST-Shell M odel

Thefields on the Standard Parameters panel are:

Field Description

Module name Name of the shell program you are creating (by default, the
name specified in the M odule name field on the Generation
main menu). Thisisarequired field.

The module name must follow standard Natural naming
conventions, must be a phanumeric, and cannot be more than
eight charactersin length.

Module type Code for the type of module for which you are creating the
shell program. Valid codes are:

* P (program)

* N (subprogram)
« H (helproutine)
»  S(subroutine)
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Field

Description (continued)

System name

Title

Description

Messaging support

Global data area

Parameter data
area

Note:

Local data area

Views

Name of the system (by default, the name of the current
library). Thisis arequired field.

The system name must be alphanumeric, no more than 32
characters in length, and does not have to be associated with a
Natural library ID. (The combination of the module name and
system name is used asakey to access help information for the
generated module.)

Titlefor the shell program. The title identifies the generated
shell program for the List Generated Modules function on the
Generation main menu and is used internally for program
documentation.

Brief description of the shell program. The description is
inserted in the banner at the beginning of the shell program and
is used internally for program documentation.

If thisfield ismarked, the shell program supports the dynamic
translation of messages.

Name of the global data area used by the generated module.

Names of up to five inline parameter data areas used by the
generated module.

If the Module typeis P (program) or S (subroutine), you
cannot specify parameter data.

Names of up to 10 inline or external local data areas used by
the generated module.

Names of up to five Predict views used by the generated
module.

—242 -



CST-Shell Model

User Exitsfor the CST-Shell Model

CSGSAMPL CST- Shel | Program CSGSM)
Cct 10 User Exits 1of 1
User Exits Exi sts Sanpl e Requi red Condi ti onal
CHANGE- HI STORY Subprogram
PARAMETER- DATA
LOCAL- DATA Exanpl e

START- OF- PROGRAM

GENERATE- CCDE

BEFORE- CHECK- ERROR Exanpl e
ADDI TI ONAL- | NI TI ALI ZATI ONS Exanpl e
END- OF- PROGRAM

User Exits Panel for the CST-Shell M odel

For information about these user exits, see Supplied User Exits, page 249. For infor-
mation about using the User Exit editor, see User Exit Editor, page 98, Natural
Construct Generation.
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USER EXITS FOR THE ADMINISTRATION
MODELS

This chapter describes the user exits supplied for the Natural Construct administration
models. The administration models generate the model subprograms used by all
models.

The following topics are covered:
+ What are User EXits?, page 246
» Supplied User EXxits, page 249
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What are User Exits?

User exitsinsert customized or specialized processing into amodel subprogram, which
is preserved when the module is regenerated. Natural Construct provides awide variety
of user exitsfor the administration models. The exits vary depending on the type of sub-
program you are generating. Some exits contain sample code or subroutines, while
others generate the DEFINE EXIT...END-EXIT lines only — you provide the code.

Y ou can modify any user exit code generated into the edit buffer. If multiple user exits
are generated with the same name, Natural Construct merges them into asingle exit.

User exits are provided for the following administration models:
» CST-Clear
+ CST-Read
+ CST-Save
+ CST-Modify and CST-Modify-332
« CST-Pregen
« CST-Postgen
» CST-Frame
» CST-Document
« CST-Vdidate
» CST-Stream
« CST-Shell

Reusing User Exit Code

If you specify a new model hame on the Generation main menu (M function) and the
source buffer contains code, you can retain that code and useit with the model you are
creating. Thisfunctionality savestime and effort when creating modelsthat use the
same code.

If the source buffer contains code when you specify anew model name, the following
window is displayed:

Nat ural Construct CSGNEWD
CLEAR Source Area

Mark if you wish to clear the source area

CLEAR Source Area Window
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To retain the code in the source buffer for use with the new module, press Enter in this
window. Thefirst specification panel for the new model isdisplayed. Natural Construct
retains the user exit code for use with the new module.

To clear the codein the source buffer (and not saveit for the new module), enter any
non-blank character in the Mark if you wish to clear the source areafield. The source
buffer is cleared and the first specification panel for the specified model is displayed.

| nvoking the User Exit Editor

Y ou can invoke the User Exit editor from the Generation main menu (using the User
Exit Editor function) or from the last specification panel for amodel that supports user
exits (by pressing PF11).

Toinvoke the User Exit editor from the Generation main menu, see User Exit Editor,
page 98, Natural Construct Generation. To invoke the User Exit editor from the model
specification panels, press PF11 (userX) on the last specification panel for amodel that
supports user exits.

» If nouser exits are defined for the specified module, alist of the user exits available for
that model is displayed on the User Exits panel.

» If user exitsare defined for the specified module, the existing user exit codeisdisplayed
in the User Exit editor. To select additional exits, enter SAMPLE at the > prompt to dis-
play the User Exits pandl.

Note:  The SAMPLE command is performed automatically when you invoke the
User Exit editor and no user exits are defined for the specified module.

The following example shows the first User Exits panel for the CST-Clear model:

CSGSAMPL CST-d ear Subprogram CSGSMD
Cct 09 User Exits 1of 1
User Exits Exi sts Sanpl e Required Condi ti onal

_ CHANGE- HI STORY Subpr ogr am

_  PARAMETER- DATA

_ LOCAL- DATA

_ PROVI DE- DEFAULT- VALUES Subpr ogram

_ BEFORE- CHECK- ERROR Exanpl e

_ ADDI TI ONAL- | NI TI ALI ZATI ONS Exanpl e

_ END- OF- PROGRAM

User Exits for the CST-Clear Model
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The User Exits panel is similar for all models. The fields on this panel are:

Field

Description

User Exits

Exists

Sample

Required

Conditional

Names of the user exits available for this model. If a user exitis
required and not conditional (its existenceisnot based on condition
codes in the code frames), it is marked by default.

If the corresponding user exit isdefined (exists), “X” isdisplayed.
If the user exit does not exist, this field is blank.

If the user exit isempty (contains DEFINE EXIT ... END-EXIT
lines), thisfield is blank. If the user exit contains a subprogram,
“Subprogram” is displayed. If the user exit contains sample code,
“Example” is displayed.

If the user exit must be specified, X isdisplayed. If the user exit is
optional, this field is blank.

If the user exit is conditiona (its existence is based on condition
codes in the code frames), X is displayed.

To select auser exit displayed on the User Exits pand:

Type“X” in theinput field to the left of each user exit you want to use.

Press Enter.

The selected user exits are displayed in the User Exit editor.

Note:  You can also define user exitsin the User Exit editor without using the SAM-
PLE command.

Note:  Fully qualify dl references to database fieldswith the file name.
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Defining User Exits

The code you can specify in auser exit depends on the type of module and user exit you
are using. However, all Natural Construct user exits have the following format:

0010 DEFI NE EXIT user-exit-nanme
0020 user exit code
0030 END- EXI T user-exit-nanme

Note: Do not insert comments or Natural code on the DEFINE EXIT and END-
EXIT lines.

Supplied User Exits

The following sections describe the user exits available for the Natural Construct ad-
ministration models. The sections arelisted in alphabetical order, based on the user exit
name. For many exits, one or more examples are also i ncluded.

ADDITIONAL-INITIALIZATIONS

This user exit generates the framework for any additional initializations performed in
the INITIALIZATIONS subroutine.

Example of codein the ADDITIONAL-INITIALIZATIONS user exit

** SAG DEFI NE EXI' T ADDI TI ONAL- | NI TI ALI ZATI ONS

*

* Assign paraneters for help routine CD HELPR
MOVE 'CU TO #MAJOR- COMPONENT
MOVE *PROGRAM TO #M NOR- COVPONENT

**SAG END-EXI T

*

END- SUBROUTI NE /* | NI TI ALI ZATI ONS
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ADDITIONAL-SUBSTITUTION-VALUES

This user exit is used in combination with the LOCAL-DATA user exit. It generates
STACK statementsfor code frame parametersthat do not have a corresponding variable
in the model PDA.

Example of codein the ADDITIONAL-SUBSTITUTION-VALUES user exit

DEFI NE EXI T ADDI Tl ONAL- SUBSTI TUTI ON- VALUES

* Substitution for frame paraneters not defined in nodel PDA

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

STACK

TOP

TOP

TOP

TOP

TOP

TCOP

TOP

TOP

TOP

TOP

TCOP

TOP

TOP

TCOP

TCOP

TCOP

TCOP

TCOP

TCOP

TCOP

TCOP

TCOP

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

FORVATTED

' &CENTERED- HEADER1'
#CENTERED- HEADER1L
' &CENTERED- HEADER?"
#CENTERED- HEADER2
' &DATE- EM
#DATE- EM
' &EOD- TABT'
#EOD- TABT
' &EXPORT- DELI M TER
#EXPORT- DELI M TER
' &GT- LT
#GT- LT
' &HEADIL- LEN
#HEADL - LEN
' &HEAD2- LEN
#HEAD2- LEN
* & NPUT- LI NES'
#| NPUT- LI NES
' &KEY- PREFI X'
#KEY- PREFI X
' &LT- GT"
#LT- GT
' &PARM NAT- FORMAT'
#PARM NAT- FORVAT
' &PREFI X- NAT- FORMAT'
#PREF| X- NAT- FORVAT
' &SEL- TBL- SI ZE'
#SEL- TBL- SI ZE
' &TI VE- EM
#TI VE- EM
" '8UQ
#UQ
' &UQ- FOUND
#UQ FOUND
" &VALUE- UQ
#VAL UE- UQ
' &VAR- UQ
#VAR- UQ
' &VI EW LDA'
#VI EW LDA
* &W NDOW W DTH
#W NDOW W DTH
' &N TH- BLOCK'
#W TH BLOCK

END- EXI T ADDI TI ONAL- SUBSTI TUTI ON- VALUES
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ADDITIONAL-TRANSLATIONS

This user exit generates the framework for additional translations performed in the
GET-PROMPT-TEXT subroutine.

Example of codein the ADDITIONAL-TRANSLATIONS user exit

3070 **SAG DEFI NE EXI T ADDI Tl ONAL- TRANSLATI ONS

3080 *

3090 | F #FI RST- TRANSLATI ON OR CU - PDA. #PDA- PHASE = CSLPHASE. #TRANSLATE
3100 THEN

3110 PERFORM SET- MODI FY- HEADER3

3120 /*

3130 /* Set conpl eted nessage

3140 RESET CNAMSG. | NPUT- QUTPUTS

3150 ASSI GN CNAMSG. MSG- DATA( 1) = #PDA- FRAME- PARM

3160 ASSI GN CNAMSG MSG = CUBASRPL. #RETURN- MESSAGE

3170 PERFORM GET- MESSAGE- TEXT

3180 ASSI GN CUBASRPL. #RETURN- MESSAGE = CNAMSG. MSG

3190 RESET CNAMSG. | NPUT- QUTPUTS

3200 I *

3210 /* Assign avail abl e keys

3220 ASSI GN CU - PDA. #PDA- AVAI LABLEL1- NAVE = #AVAI LABLEL- NAME
3230 ASSI GN CU - PDA. #PDA- AVAI LABLE2- NAVE = #AVAI LABLE2- NAME
3240 ASSI GN CU - PDA. #PDA- AVAI LABLE3- NAVE = #AVAI LABLE3- NAME
3250 RESET #F|I RST- TRANSLATI ON

3260 /*

3270 /* Override pfkey settings

3280 RESET #LOCAL- PFKEYS- REQUI RED

3290 I *

3300 /* Set all PF-keys named off

3310 | NCLUDE CU- - SOFF

3320 /*

3330 /* Set Help and Return keys

3340 SET KEY DYNAM C CU- - PDA. #PDA- PF- HELP = HELP

3350 NAMED CU- - PDA. #PDA- HEL P- NAME

3360 SET KEY DYNAM C CU- - PDA. #PDA- PF- RETURN

3370 NAMED CU- - PDA. #PDA- RETURN- NAVE

3380 END- | F

3390 **SAG END-EXI T
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AFTER-INPUT

Thecodeinthisexit isexecuted immediately after each input panel isdisplayed and the
standard keys and direct commands are processed (AT END OF PAGE section). You
can use this exit to define validity edits for user-defined fields or to add non-standard
PF-key processing to a module.

For example, when you add a non-standard PF-key, you can set the #SCROLLING
variableto TRUE so the generated module does not trap the PF-key asinvalid. After
processing the non-standard key, include the PERFORM NEW-SCREEN code to re-
turn to the main pand (main INPUT statement) for the module.

Note:  If you do not include the PERFORM NEW-SCREEN code and continue with
execution after processing this exit, an Invalid PF-key error messageis dis-

played.

Example of codein the AFTER-INPUT user exit

2730 **SAG DEFI NE EXI T AFTER-1 NPUT
2740 | F #FORVAT- HELP

2750 RESET #FORMAT- HELP

2760 ASSI GN  CU- - FHL. #TEXT- REQUI RED = TRUE

2770 PERFORM GET- PROVPT- TEXT

2780 I NPUT W NDOW = ' FRMT' US| NG MAP ' CU- - FHO'

2790 ASSI GN CSAMARK. ERROR- POS = POS(#PDAX- VARI ABLE- FORVAT)
2800 ESCAPE BOTTOM ( NEW SCREEN. )

2810 END-IF

2820 *

2830 **SAG END-EXI T

AFTER-INVOKE-SUBPANELS

This user exit generates the framewaork for any processing performed after subpanels
are invoked.

Example of codein the AFTER-INVOKE-SUBPANELS user exit

0100 DEFI NE EXI T AFTER-1 NVOKE- SUBPANELS
0110 PERFCRM SET- MORE- | NDI CATORS
0120 END-EXIT
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ASSIGN-DERIVED-VALUES

This user exit generates initialization statements for all #PDA variables in the model
PDA. The variables are assigned null default values. Y ou can modify the generated
code as desired.

Note:  If you add specification parameters to the model PDA, you can get sample
statements for the new parameters by regenerating this exit. Regeneration
adds the new variables, but does not modify code from the previous genera-
tion.

Example of codein the ASSIGN-DERIVED-VALUES user exit

DEFI NE EXI T ASSI G\N- DERI VED- VALUES
*

* Initialize '#PDA-' paraneters in PDA
ASSI GN #PDA- FI ELD- TYPE ="'
ASSI GN #PDA- FI ELD- REDEFI NED = FALSE
ASSI GN #PDA- LEVEL- NUMBER
ASSI GN #PDA- FI ELD- FORVAT
ASSI GN #PDA- FI ELD- LENGTH
ASSI GN #PDA-UNITS = 0
ASS| GN #PDA- DECI MALS = 0
ASSI GN #PDA- FROM | NDEX( *)
ASS| GN #PDA- THRU- | NDEX( *)
0
0

ASS| GN #PDA- FI LE- CODE
ASS| GN #PDA- MAX- LI NES
ASSI GN #PDA- WFRAME =
ASSI GN #PDA- WLENGTH
ASSI GN #PDA- WCOLUWN
ASS| GN #PDA- WBASE =
END- EXI T ASSI GN- DERI VED- VALUES

ASS| GN #PDA- FI ELD- RANK
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BEFORE-CHECK-ERROR

This user exit generates the framework for any processing performed before a standard
error check. When an error condition occurs, the END-OF-PROGRAM user exit is by-
passed. If amodel subprogram requires processing before leaving the program, usethis
user exit to specify the processing.

Example of codein the BEFORE-CHECK-ERROR user exit

1320 **SAG DEFI NE EXI T BEFORE- CHECK- ERROR

1330 *

1340 * Use this user exit for specific error checking
1350 | F CSASTD. RETURN- CODE = CSLRCODE. #| NTERRUPT( *)
1360 ASSI GN C- - PDA. #PDA- PHASE = #SAVE- PHASE

1370 END- | F

1380 **SAG END-EXI T

BEFORE-INPUT

The codein thisexit is executed immediately before the INPUT statement is processed
inthe AT END OF PAGE section. You can use this exit to:

» Look up acodetable (to display a description, aswell as a code value)
» Issue SET CONTROL statements
» Capture or default map variables prior to displaying each panel

Example of codein the BEFORE-INPUT user exit

0160 DEFI NE EXI T BEFORE- | NPUT
0170 *

0180 * Assign external value
0190 FOR# =1 TO7

0200 | F #PDAX- BACKGROUND- COLOUR = #CD(#1) THEN
0210 ASSI GN #REVERSED- CD(#1) = TRUE

0220 ESCAPE BOTTOM

0230 END- | F

0240 END- FOR
0250 END-EXIT
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BEFORE-INVOKE-SUBPANELS

This user exit generates the framework for any processing performed before subpanels
are invoked.

Example of codein the BEFORE-INVOKE-SUBPANEL S user exit

0680 DEFI NE EXI T BEFORE- | NVOKE- SUBPANELS

0690 | F CU- - PDA. #PDA- PHASE NE CSLPHASE. #TRANSLATE THEN
0700 PERFCORM VALI DATE- FI LE- | NFO

0710 END- | F

0720 END-EXIT

BEFORE-REINPUT-MESSAGE

The code in thisuser exit allows you to interrogate the message codes and override the
display logic for the generated messages. For example, if the logic specifiesthat a mes-
sageisignored, you can display the message. If thelogic specifies that the program is
interrupted, you can terminate the program.

Example of codein the BEFORE-REINPUT-MESSAGE user exit

0010 END- SUBROUTI NE /* | NPUT- SCREEN

0020

0030 * DEFI NE SUBROUTI NE REI NPUT- MESSAGE

0040 *

0050 **SAG DEFI NE EXI T BEFORE- REI NPUT- MESSAGE

0060 | F CSASTD. RETURN- CODE = CSLRCODE. #COVMUNI CATI ON THEN
0070 ESCAPE BOTTOM PROG ) | MVEDI ATE

0080 END- | F
0090 **SAG END-EXI T
0100 DECI DE FOR FI RST CONDI TI ON

0110 WHEN CSASTD. RETURN- CODE = CSLRCODE. #CONTI NUE( *)
0120 | GNORE

0130 WHEN CSASTD. RETURN- CODE = CSLRCODE. #| NTERRUPT( *)
0140 ESCAPE BOTTOM NEW SCREEN)

0150 WHEN NONE

0160 | GNORE

0170 END- DECI DE

— 255 -



Natural Construct Administration and Modeling

BEFORE-STANDARD-KEY-CHECK

The code in this user exit checks any additional PF-keys defined for a modify subpro-
gram or prepares for standard PF-key vaidations.

Example of codein the BEFORE-STANDARD-KEY-CHECK user exit

DEFI NE EXI T BEFORE- STANDARD- KEY- CHECK
*

* Use this user exit to check additional PF-keys or prepare for the
* standard PF-key check.
END- EXI T BEFORE- STANDARD- KEY- CHECK

CHANGE-HISTORY

Thisuser exit keeps arecord of changesto the generated module. It generates comment
lines indicating the date, the user 1D of the user who created or modified the module,
and a description of any change.

Example of codein the CHANGE-HISTORY user exit

DEFI NE EXI T CHANGE- H STORY

* Changed on Aug 27,02 by SAG for rel ease
>

>

>

END- EXI T CHANGE- Hl STORY

DESCRIBE-INPUTS

This user exit contains statements that document specifi cation parameter values
(#PDAX variables) in the model PDA. For example, if you are documenting a menu
program, this user exit contains the menu function codes and descriptions.

Example of codein the DESCRIBE-INPUTS user exit

DEFI NE EXI T DESCRI BE- | NPUTS
*

* Enter other nodel paraneters to be docunented.

* Use WRITE statenents of the follow ng format:

* VWRI TE( SRC) NOTI TLE LDA. #Vari abl e- name #PDAX- vari abl e- nane
END- EXI T DESCRI BE- | NPUTS
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END-OF-PROGRAM

Thecodeinthisexit is executed once before the moduleis terminated. Y ou can usethis
exit for any cleanup required (such as assigning a termination message or resetting win-
dows) before exiting the module. Y ou can also use this exit to assign the current key
valueto aglobal variable so it is carried into other modules that use the same key.

Note:  If an error condition occurs, this user exit will not be executed. Use the BE-
FORE-CHECK-ERROR user exit if processing isrequired beforeleaving the
program.

Example of codein the END-OF-PROGRAM user exit

3310 **SAG DEFI NE EXI T END- OF- PROGRAM

3320 *

3330 * Actions to be perfornmed before programexit.

3340 | F #PDAX-GDA NE ' ' AND #PDA- PHASE = ' M THEN
3350 ASSI GN CNAEXI ST. #O0BJECT- SQURCE = ' O

3360 ASSI GN CNAEXI ST. #LI BRARY- NAME = *LI BRARY- | D
3370 ASSI GN CNAEXI ST. #1 NCLUDE- STEPLI B- SEARCH = TRUE
3380 ASSI GN CNAEXI ST. #OBJECT- NAME = #PDAX- GDA

3390 CALLNAT ' CNUEXI ST' CNAEXI ST

3400 CSASTD

3410 PERFORM CHECK- ERROR

3420 I F NOT CNAEXI ST. #0OBJECT- EXI STS THEN

3430 ASSI GN CNAMSG. RETURN- CODE = CSLRCODE. #WARNI NG
3440 ASSI GN CNAMBG. MSG- DATA(1) = CU- - MAL. #GDA

3450 ASSI GN CNAMSG. MSG- DATA( 2) = #PDAX- GDA

3460 I NCLUDE CU- - GMSG ' 2128

3470 "'':1::2::3:not in current library or STEPLIBs'"'
3480 END- | F

3490 END- | F
3500 **SAG END-EXIT
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GENERATE-CODE

This user exit generates the framework for any code generated by amodel subprogram.

Example of codein the GENERATE-CODE user exit

DEFI NE EXI T GENERATE- CCDE
*

RESET CSASELFV CSASELFV. GENERAL- | NFORVATI ON
CSASELFV. FI ELD- SPECI FI CATI ON(*)
MOVE CUWMPPDA. #PDAX- VI EW LPDA- STRUCT- NAME(*) TO
CSASELFV. #VI EW LPDA- STRUCT- NAME( *)

MOVE CUMPPDA. #PDAX- FI ELD- NAME(*) TO CSASELFV. FI ELD- NAME( *)
MOVE CUMPPDA. #PDAX- FI ELD- FORMAT(*) TO CSASELFV. FI ELD- FORNMAT( *)
MOVE CUMPPDA. #PDAX- FI ELD- LENGTH(*) TO CSASELFV. FI ELD- LENGTH( *)
FOR #1 = 1 TO #MAX- FLDS

MOVE CUMPPDA. #PDAX- MAX- OCCURS(#1) TO

CSASELFV. FI ELD- OCCURRENCES( #l , 1)
END- FOR
MOVE CUMPPDA. #PDAX- STRUCTURE- NUMBER( *) TO
CSASELFV. #STRUCTURE- NUVBER( *)
MOVE CUMPPDA. #PDAX- FI ELD- PROMPT- OR- TEXT(*) TO
CSASELFV. FI ELD- HEADI NGS( *)
ASS| GN CSASELFV. #ARRAY- RANK- SELECTED = 1
CALLNAT ' CSUSELFV CSASELFV
CU- - PDA
CSASTD
ASS| GN CSASTD. ERROR- FI ELD- | NDEX1 = CSASELFV. #ERROR- FI ELD- | NDEX
PERFORM CHECK- ERROR
RESET CSASTD. ERROR- FI ELD- | NDEX1
MOVE CSASELFV. FlI ELD- NAME(*) TO CUMPPDA. #PDAX- FI ELD- NAME( *)
MOVE CSASELFV. Fl ELD- FORMAT(*) TO CUMPPDA. #PDAX- FI ELD- FORVAT( *)
MOVE CSASELFV. Fl ELD- LENGTH(*) TO CUMPPDA. #PDAX- FI ELD- LENGTH( *)
MOVE CSASELFV. #STRUCTURE- NUMBER(*) TO
CUMPPDA. #PDAX- STRUCTURE- NUMBER( *)
MOVE CSASELFV. FI ELD- HEADI NGS(*) TO
CUMPPDA. #PDAX- FI ELD- PROVPT- OR- TEXT( *)
MOVE CSASELFV. #VI EW LPDA- STRUCT- NAME(*) TO
CUMPPDA. #PDAX- VI EW LPDA- STRUCT- NAME( *)

FOR #1 = 1 TO #MAX- FLDS

MOVE CSASELFV. FI ELD- OCCURRENCES( #I , 1)

TO CUMPPDA. #PDAX- MAX- OCCURS( #l )
EXAM NE CUMPPDA. #PDAX- FI ELD- PROVPT- OR- TEXT(#1) FOR '/’
REPLACE W TH '
END- FOR
END- EXI T GENERATE- CCDE
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GENERATE-SUBROUTINES

This user exit generates the framework for validations performed by the model valida
tion subprogram. It isused in conjunction with the GENERATE-VALIDATIONS user
exit and is available for modules generated using the CST-Validate model.

Code validations as subroutinesin this user exit. For each #PDAX-FIELD-NAME field
you want to validate, createasubroutinecalled V-field-nameto perform thevalidations.
Whenever avalidation error is found, the V-field-name subroutine must:

» Assign CSASTD.RETURN-CODE =‘FE’

» Assign the error messagein CSASTD.MSG

» Perform an ESCAPE-ROUTINE to bypass subsequent checks
To retrieve SY SERR messages, use the CU--VERR copycode.

Tip: If youwantto returnawarning message, rather than an error, usethe CU--VWAR
copycode.

For more information about coding validations, see CST-Validate M odel, page 229.
For information about validating array fields, see Validating Array Fields, page 234.

GENERATE-VALIDATIONS

This user exit generates the framework for validations performed by the model valida
tion subprogram. It is used in conjunction with the GENERATE-SUBROUTINES user
exit and isavailable for modules generated using the CST-Validate model. For morein-
formation, see CST-Validate Model, page 229.

INPUT-ADDITIONAL-PARAMETERS

This user exit contains an INPUT statement to read parametersthat are not automatical-
ly included in aread subprogram.

Example of codein the INPUT-ADDITIONAL-PARAMETERS user exit

DEFI NE EXI T | NPUT- ADDI Tl ONAL- PARAMETERS
Input all other paraneters..

/* Input paranmeter SAMPLE
WHEN #LI NE = ' SAMPLE: '
I NPUT CXMYPDA. #PDAX- SAMPLE
END- EXI T | NPUT- ADDI Tl ONAL- PARAMETERS

L I I
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INPUT-SCREEN

This user exit generates code to input screens (maps) for a modify subprogram.

Example of codein the INPUT-SCREEN user exit

DEFI NE EXI T | NPUT- SCREEN
| F CSASTD. RETURN- CODE = CSLERROR. #OK OR = CSLERROR. #WARNI NG
| NPUT W TH TEXT CSASTD. MSG
MARK POSI TI ON CSAMARK. ERROR- COLUWN | N CSAMARK. ERROR- POS
USI NG MAP ' map'
ELSE
| NPUT W TH TEXT CSASTD. MSG
MARK POSI TI ON CSAMARK. ERROR- COLUWN | N CSAMARK. ERROR- POS
ALARM
USI NG MAP ' map'
END- | F
END- EXI T | NPUT- SCREEN

LOCAL-DATA

The code in this exit defines additional local variables used in conjunction with other
user exits.

Example of codein the LOCAL-DATA user exit

0480 **SAG DEFI NE EXI T LOCAL- DATA

0490 01 #HELPR(A8) | N T<' CD- HELPR >
0500 LOCAL USI NG CNAEXI ST

0510 **SAG END-EXI T

MISCELLANEOUS-SUBROUTINES

Thisuser exit generatesthe framework for any additional subroutines used by amodify
subprogram.

Example of codein the MI SCELLANEOUS-SUBROUTINES user exit

DEFI NE EXI T M SCELLANEQUS- SUBROUTI NES

* %

EE I I kR R R R o
DEFI NE SUBROUTI NE subrouti ne-nane

EE I I kR R R O

* %

ESCAPE ROUTI NE | MVEDI ATE
END- SUBROUTI NE / * subrouti ne-nane
END- EXI T M SCELLANEQUS- SUBROUTI NES
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MISCELLANEOUS-VARIABLES

Thisuser exit generates code to write the prompt and field valuesto Predict. To generate
the correct code, translation LDAs must adhere to the following naming standards:

Field Name Prompt
#PDA-GEN-PROGRAM CUMNMAL #GEN-PROGRAM
#PDAX-TITLE CUMNMAL #TITLE

Example of codein the MISCELLANEOUS-VARIABLES user exit

0010 DEFI NE EXIT M SCELLANEOUS- VARI ABLES

0020 R Ik S R O R Rk

0030 DEFI NE SUBROUTI NE M SCELLANEOUS

0040 EE I Ik S kR Ok O R R Ok

0050 *
0060 WRI TE( SRC) NOTI TLE 20T CU-- DOCL. #M SC- SPECI FI CATI ONS
0070 WRI TE( SRC) NOTI TLE CU- - PDA. #PDA- UNDERSCORE- LI NE ( AL=70)

0080 WRI TE( SRC) NOTI TLE *
0090 END- SUBROQUTI NE /* M SCELLANEOUS
0100 END-EXIT

PARAMETER-DATA

This user exit generates the framework to process any additional parameters used in
conjunction with other programs.

Example of codein the PARAMETER-DATA user exit

DEFI NE EXI T PARAVETER- DATA
** PARAMETER USI NG PDAnane

** PARAMETER

** 01 #Additional -paraneterl
** 01 #Additional - paraneter2
END- EXI T PARAMETER- DATA
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PF-KEYS

This user exit documents information about PF-keys supported by a generated subpro-
gram. To document information about PF-keys, mark this exit and press Enter. A
window is displayed, in which you can specify the supported PF-keys. Descriptions of
the specified keys are added to Predict.

Example of codein the PF-KEYS user exit

0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420

* Transl ate pfkey functions
PERFORM GET- CDKEYFL- TEXT
*
* Wite pfkey nanmes and functions
PRI NT(SRC) NOTI TLE / 20T CU - DOCL. #PFKEY- SUPPORT
JRRE
/ 3T CU -DOCL. #PFKEY 14T CU - DOCL. #FUNCTI ON
/ 3T CU- - PDA. #PDA- UNDERSCORE- LI NE (AL=10)
CU- - PDA. #PDA- UNDERSCORE- LI NE ( AL=60)
/ 3T CDKEYLDA. #KEY- NAME( 2)
14T CDKEYFL. #KEY- FUNCTI ON( 2)
END- SUBRQUTI NE / * PF- KEYS
END- EXI T
DEFI NE EXI T PF- KEYS
ER R R IR S R R S R R I R R R I I R R R I R R I I R R I I R R R S I R I I R R I I R R I I R R I I I I R I
DEFI NE SUBROUTI NE PF- KEYS
ER R R IR S R R S R R I I R R R I I R R I R I R R I I R R R S R R I I R I I R R I I R R I R I I R I

*

* Transl ate pfkey names
I NCLUDE CU- - DCC

* Transl ate pfkey functions
PERFORM GET- CDKEYFL- TEXT

* Wite pfkey names and functions
PRI NT( SRC) NOTI TLE / 20T CU - DOCL. #PFKEY- SUPPORT
JRRE

/ 3T CU--DOCL. #PFKEY 14T CU-- DOCL. #FUNCTI ON
/ 3T CU-- PDA. #PDA- UNDERSCORE- LI NE ( AL=10)
CU- - PDA. #PDA- UNDERSCORE- LI NE ( AL=60)
/ 3T CDKEYLDA. #KEY- NAVE( 3)
14T CDKEYFL. #KEY- FUNCTI ON( 3)
END- SUBROUTI NE / * PF- KEYS
END- EXI T
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PROCESS-SPECIAL-KEYS

This user exit is required for the CST-Modify-332 model if the subprogram supports
special PF-keys (all keys other than Enter and help, return, quit, right, and left PF-keys).

Define the special PF-keys on the Maintain Subprograms panel. For information, see
M aintain SubprogramsFunction, page52. After defining the keysand generating the
model, this exit contains code you can use as a starting point for processing the keys.

Example of codein the PROCESS-SPECIAL-KEYS user exit

DEFI NE EXI T PROCESS- SPECI AL- KEYS
ASSI GN #PF- KEY = * PF- KEY
DECI DE ON FI RST VALUE OF *PF- KEY
VALUE #PF-*0039
/*
/* Perform *0039 processing
ASSI GN CSASTD. MSG = ' *0039 processing conpl et ed successful |y’
ESCAPE TOP
NONE VALUE
I F *PF- KEY NE ' ENTR
REI NPUT 'Invalid key: 1:entered', #PF- KEY
END- | F
END- DECI DE
END- EXI T PROCESS- SPECI AL- KEYS

PROVIDE-DEFAULT-VALUES

This user exit provides alist of default values for model parameters. If desired, it can
also supply values for other parameters you want to initialize. Natural Construct pro-
vides default values for the #PDAX variables in the model PDA. To specify default
valuesfor additional parametersin your model PDA, regeneratethisuser exit. Thisadds
the new variables but does not modify the code from the previous generation.

Example of codein the PROVIDE-DEFAULT-VALUES user exit

DEFI NE EXI T PROVI DE- DEFAULT- VALUES
ASS|I GN CXMNPDA. #PDAX- DESCS(*) = '
ASS|I GN CXWNPDA. #PDAX- USE- M5G- NR
ASS| GN CXMWNPDA. #PDAX- PDA = ' '
ASS| GN CXIMNPDA. #PDAX- FI LE- NAME
ASS| GN CXMNPDA. #PDAX- FI ELD- NAVE
ASSI GN CXVNPDA. #PDAX- MAP- NAVE =
ASS| GN CXWMWNPDA. #PDAX- LI NES- PER- SCREEN = 0
ASS| GN CXMNPDA. #PDAX- W NDOW BASE = ' '
ASS| GN CXMNPDA. #PDAX- W NDOW BASE- LI NE =

FALSE

o

ASSI GN CXMNPDA. #PDAX- W NDOW BASE- COLUWN = 0
ASS| GN CXMNPDA. #PDAX- W NDOW SI ZE = ' '
ASS| GN CXNPDA. #PDAX- W NDOW LI NE- LENGTH = 0

ASS| GN CXNPDA. #PDAX- W NDOW COLUMN- LENGTH
ASS| GN CXMNPDA. #PDAX- W NDOW FRAME = FALSE
END- EXI T PROVI DE- DEFAULT- VALUES

1
o
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SAVE-PARAMETERS

Thisuser exit isrequired for the CST-Save model. It generates a WRITE statement for
each specification parameter (#PDAX variable) in the model PDA. Elements of array
variables are written individually, including the number of array occurrences. The
WRITE statement has the following format:

WRI TE(SRC) NOTI TLE ' =' #PDAX- vari abl e- nane

Natural Construct transforms these lines as follows:

**SAG vari abl e name: variable contents
and writes them at the beginning of Natural Construct-generated modules.

Note:  If you add specification parameters to the model PDA, regenerate this user
exit to generate the WRITE statements for the new parameters. Regeneration
adds the new variables, but does not modify code from the previous genera-
tion.

Example of codein the SAVE-PARAMETERS user exit

DEFI NE EXI T SAVE- PARAMETERS
FOR #1 =1 TO 4

| F #PDAX- DESCS(#1) NE ' ' THEN
COVPRESS ' #PDAX- DESCS(' #l '):' | NTO #TEXT
LEAVI NG NO
PRI NT(SRC) NOTI TLE #TEXT #PDAX- DESCS( #l )
END- | F
END- FOR
WRI TE(SRC) NOTI TLE ' =" #PDAX- USE- MSG- NR
' =' #PDAX- PDA

/
' #PDAX- FI LE- NAME

#PDAX- FI ELD- NAVE

#PDAX- MAP- NAVE

#PDAX- LI NES- PER- SCREEN

#PDAX- W NDOW BASE

#PDAX- W NDOW BASE- LI NE

#PDAX- W NDOW BASE- COLUWN

#PDAX- W NDOW SI ZE

#PDAX- W NDOW LI NE- LENGTH

#PDAX- W NDOW COLUWMN- LENGTH

#PDAX- W NDOW FRANME

END- EXI T SAVE- PARAMETERS

~ e e e~~~ — ——
1 T 1 1 1 I A 1 O V|
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SET-CONDITION-CODES

This user exit is required for the CST-Pregen model. It generates initialization state-
ments for all conditions (#PDAC variables) in the model PDA. Y ou can modify the
generated code as desired.

A condition is set to true when a variable corresponding to the condition exists in the
model PDA and has anon-null value. The variables and conditions are linked through
their names. For example, the #PDA X -name variable corresponds to the #PDA C-name
or #PDAC-name-SPECIFIED condition.

For example, if the model PDA contains:
+ #PDAX-USE-MSG-NR(L) variable
« #PDAC-USE-MSG-NR(L) condition
This user exit generates the following code:

WHEN #PDAX- USE- M5G- NR NE FALSE
#PDAC- USE- MSG- NR = TRUE

If the model PDA contains:

« #PDAX-GDA(A8) variable

» #PDAC-GDA-SPECIFIED(L) condition
This user exit generates the following code:

WHEN #PDAX- GDA NE '
#PDAC- GDA- SPECI FI ED = TRUE

The WHEN clauseisblank for all conditionsthat have no corresponding variableinthe
model PDA.

Code for the conditions currently existing in this user exit is not generated. When you
regenerate this user exit, only the code for new conditions (that were added to the model
PDA since the previous generation) is added.

Example of codein the SET-CONDITION-CODES user exit

DEFI NE EXI T SET- CONDI TI ON- CODES

* Set conditions in PDA
DECI DE FOR EVERY CONDI TI ON
VWHEN #PDAX- USE- M5G- NR NE FALSE
ASSI GN #PDAC- USE- MSG- NR = TRUE
VWHEN #PDAX- FI LE- NAME NE ' '
ASSI GN #PDAC- FI LE- NAME- SPECI FI ED = TRUE
VHEN #PDAX- FI ELD- NAME NE ' '
ASSI GN #PDAC- FI ELD- NAME- SPECI FI ED = TRUE
VHEN #PDAX- PDA NE ' '
ASSI GN #PDAC- PDA- SPECI FI ED = TRUE
VWHEN NONE
| GNORE
END- DECI DE
END- EXI T
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START-OF-PROGRAM

Thecodeinthisuser exitisexecuted once at the beginning of the generated subprogram
after all standard initial valuesare assigned. Y ou can usethisexit to do any initia setup
required (such as initializing input values from globals, setting window or page sizes,
or capturing security information for arestricted data area).

SUBSTITUTION-VALUES

This user exit is used by the CST-Postgen model, which generates the post-generation
subprogram for a model. The post-generation subprogram generates STACK state-
ments for substitution variablesin the model PDA. To generate STACK statementsfor
any substitution variables that are not in the model PDA, select the SUBSTITUTION-
VALUES or ADDITIONAL-SUBSTITUTION-VALUES user exit (see below for a
comparison).

If you select this user exit, STACK statements for all substitution variables are gener-
ated in this user exit — those in the model PDA, as well as any additional variables.
Y ou can modify these variables as desired.

Which user exit you select depends on whether you want the model to stack substitution
parametersin the codeframeor in auser exit, thereby overriding the default substitution
parameter handling.

« If you usethe ADDITIONAL-SUBSTITUTION-VALUES user exit (or no user exit),
the model will automatically stack any model PDA variables that match the & SUBSTI -
TUTION valuesin the code frame. For example:

STACK TOP DATA FORVATTED ' &PRI ME- FI LE' #PDAX- PRI ME- FI LE

 If you use this user exit, code all substitution values in the user exit since default code
will not be generated.

Note:  Useeither the SUBSTITUTION-VALUES user exit or the ADDITIONAL-
SUBSTITUTION-VALUES user exit, but not both.

VALIDATE-DATA

The code in this user exit performs edit checks on each parameter on the maintenance
map (specified in the Map name field on the Standard Parameters panel).

The following sections contain examples of user exit code for the CST-Modify and
CST-Modify-332 model. The CST-M odify model supports dynamic multilingual spec-
ification panelsand messagesusing SY SERR references and substitution variables. The
code generated in this exit contains SY SERR numbers and substitution values.
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Example of user exit code for the CST-M odify model

0010 DEFI NE EXI T VALI DATE- DATA
0020 DECI DE FOR EVERY CONDI TI ON

0030 WHEN #HEADER1 = '

0040 ASSI GN CNANVSG. MSG- DATA(1) = #HEADERL
0050 I NCLUDE CU- - RMSG ' 2001

0060 "'':1::2::3:is required "’

0070 ' #HEADERL'

0080 WHEN #HEADER2 = '

0090 ASSI GN CNAMSG. MSG- DATA( 1) = #HEADER2
0100 I NCLUDE CU- - RVMSG ' 2001

0110 "'':1::2::3:is required "’

0120 ' #HEADER2'

0130 WHEN #PDA- GEN- PROGRAM = '

0140 ASSI GN CNAMSG. MSG- DATA( 1) = #GEN- PROGRAM
0150 I NCLUDE CU- - RVMSG ' 2001

0160 "'':1::2::3:is required "’

0170 ' #PDA- GEN- PROGRAM

0180 WHEN #PDA- SYSTEM = '

0190 ASSI GN CNAMSG. MSG- DATA( 1) = #SYSTEM
0200 I NCLUDE CU- - RMSG ' 2001

0210 "'':1::2::3:is required "’

0220 ' #PDA- SYSTEM

0230 WHEN #PDA-TI TLE ="'

0240 ASSI GN CNANMSG. MSG- DATA(1) = #TI TLE
0250 I NCLUDE CU- - RVMSG ' 2001

0260 "'':1::2::3:is required "’

0270 " #PDA- Tl TLE'

0280 WHEN CUBAPDA. #PDAX- DESCS = ' '

0290 ASSI GN CNAMSG. MSG- DATA( 1) = #DESCS
0300 I NCLUDE CU-- RMSG ' 2001

0310 "'':1::2::3:is required "’

0320 ' CUBAPDA. #PDAX- DESCS'

0330 WHEN CUBAPDA. #PDAX- GDA = '

0340 ASSI GN CNAMSG. MSG- DATA( 1) = #GDA
0350 I NCLUDE CU-- RMSG ' 2001

0360 "'':1::2::3:is required "’

0370 ' CUBAPDA. #PDAX- GDA'

0380 WHEN CUBAPDA. #PDAX- GDA- BLOCK = ' '
0390 ASSI GN CNAMSG. MSG- DATA( 1) = #GDA- BLOCK
0400 I NCLUDE CU-- RMSG ' 2001

0410 "'':1::2::3:is required "’

0420 ' CUBAPDA. #PDAX- GDA- BLOCK'

0430 WHEN CUBAMAL. #DESCRI PTION = "

0440 ASSI GN CNAMBG. MSG- DATA( 1) = #DESCRI PTI ON
0450 I NCLUDE CU-- RMSG ' 2001

0460 "'':1::2::3:is required "’

0470 ' CUBANVAL. #DESCRI PTI ON

0480 WHEN CUBAMAL. #GDA = ' '

0490 ASSI GN CNAMSG. MSG- DATA( 1) = #GDA
0500 I NCLUDE CU-- RMSG ' 2001

0510 "'':1::2::3:is required "’

0520 ' CUBANVAL. #GDA'
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0530 VHEN CUBAMAL. #GDA- BLOCK = '

0540 ASSI GN CNAMSG. MSG- DATA( 1) = #GDA- BLOCK
0550 I NCLUDE CU-- RMSG ' 2001

0560 "'':1::2::3:is required "’

0570 ' CUBAMAL. #CDA- BLOCK'

0580 VWHEN CUBAMAL. #GEN- PROGRAM = ' '

0590 ASSI GN CNAMSG. MSG- DATA( 1) = #GEN- PROGRAM
0600 I NCLUDE CU-- RMSG ' 2001

0610 "'':1::2::3:is required "’

0620 ' CUBAMAL. #GEN- PROGRAM

0630 VWHEN CUBAMAL. #SYSTEM = '

0640 ASSI GN CNAMSG. MSG- DATA( 1) = #SYSTEM
0650 I NCLUDE CU-- RMSG ' 2001

0660 "'':1::2::3:is required "’

0670 ' CUBAMAL. #SYSTEM

0680 WHEN CUBAMAL. #TI TLE ="'

0690 ASSI GN CNAMSG. MSG- DATA( 1) = #TI TLE
0700 I NCLUDE CU- - RMSG ' 2001

0710 "'':1::2::3:is required "’

0720 ' CUBAMAL. #TI TLE'

0730 END-EXIT

Example of user exit code for the CST-M odify-332 model

DEFI NE EXI T VALI DATE- DATA
*
* Edit checks on nap paraneters.
DECI DE FOR EVERY CONDI Tl ON
VWHEN #HEADER1 = ' '
REI NPUT ' Header1 i s required
MARK *#HEADER1 ALARM
WHEN #HEADER2 = '
REI NPUT ' Header2 i s required
MARK *#HEADER2 ALARM
WHEN CDDI ALDA. #PROGRAM = '
REI NPUT ' Programis required
MARK * CDDI ALDA. #PROGRAM ALARM
VWHEN CDGETDCA. #DI RECT- COWAND = '
REI NPUT ' Direct Command is required
MARK * CDGETDCA. #DI RECT- COMWVAND ALARM
WHEN NONE | GNORE
END- DECI DE
END- EXI T VALI DATE- DATA

The basic structure of this user exit is supplied in the above format. Y ou can edit the

supplied code as required.

Tip: |If you add specification parameters to the model PDA, you can generate sample
statements for the new parameters by regenerating this user exit. Regeneration
adds the new variables, but does not modify code from the previous generation.
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This chapter describes how to modify the models supplied by Natural Construct. In
most cases, the existing model can be customized by modifying the code frames asso-
ciated with the model or the copycode membersused in the generated modules. In some
cases, the generated code may need to be modified by the subprograms in the model
code frames (identified by the CU prefix).

The following topics are covered:
« Introduction, page 270
« Modify the Supplied M odéels, page 271
« Example of Modifying a Model, page 274
» Using Steplibsto Modify Models, page 277
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I ntroduction

The source code for all CU-prefixed subprograms is supplied with Natural Construct.
To reduce dependencies between Predict and the Natural Construct models, all models
use external subprograms to access the Predict data dictionary (they do not access Pre-
dict directly).

Do not modify the supplied model subprograms, as changes to these subprograms may
have to be reapplied with each new release of Natural Construct. If you want to modify
supplied subprograms, copy the subprogram and use a CX prefix (rather than the CU
prefix) to name it.

Additionally, do not modify the supplied code frames. All supplied code frames end
with a suffix value of 9 (for example, CMNA9). To create a custom code frame, copy
and rename the supplied code frame with alower suffix value (for example, CMNA7)
and modify the new codeframe. Natural Construct searchesfor and usesthe code frame
with the lowest suffix value when the program is generated. Document all changes so
they can be reapplied to subsequent versions of Natural Construct. For more informa-
tion, see Maintain M odels Function, page 42.

Note:  If changes are confined to model subprograms or copycode members used in
modulesgenerated by the model, use the multiple steplib feature to customize
the model. For information, see Using Steplibsto M odify M odels, page 277.
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Modify the Supplied Models

Typically, the Natural Construct administrator modifies generation models. Before a
modified model is availablefor general use, it should be thoroughly tested.

The following sections explain how to modify the supplied model code frames, subpro-
grams, and copycode, aswell as how to modify the external dataareasand subprograms
used by the generation models.

M odifying Code Frames

Do not modify the supplied code frames. Instead, copy the code frames you want to cus-
tomize and modify these. Keep the original code frames so they can bereferred to if
problems arise. Changesto code frames take effect immediately after the code frameis
saved.

Note:  Document all modificationsto the code frames so changes can be reapplied to
new versions of Natural Construct.

» To modify acode frame:

1 Copy the code frame and use an X prefix to name the copy.
For example, the CFEXAM9 code frame becomes XFEXAMO.

Note:  Rather than copying and renaming individual model components, you can cre-
ate standard, development, and production versionsof all systemfiles. Usethe
CSFUNLD and CSFLOAD utilities to move code frames between files.

2 Copy the model that uses the modified code frame and give the copy adifferent name.
For example, the Menu model becomes Menu?2.

3 Invoke the model copy to test changesto your code frame.
For example, invoke the Menu2 model. Y ou can test the modified code frame without
interrupting the use of the Menu model.

4 Changethe X prefix back to a C and change the 9 in the last position of the code frame
nameto alesser number (from 1 to 7).
For example, the XFEXAM9 code frame becomes CFEXAM?7. Natural Construct
always uses the code frame ending with the lesser number.
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Note: Do not use the number 8 in the last position of the code frame name. Number
8 isreserved for future changes to the supplied code frames (should they be
issued). For more information about modifying code frames, seeParameters
Supplied by Nested Code Frames, page 105.

M odifying the M odel Subprograms

3

Because the production copies of the model subprograms are invoked from the SYS-
LIBS library, you can modify and test the model subprograms within the SY SCST
library without affecting existing users of the model.

To invoke Natural Construct from the SY SCST library (instead of the SY STEM li-
brary), use the CSTG command (not NCSTG).

To modify a supplied model subprogram (prefixed by CU):

Copy the subprogram and change the CU prefix to CX.
Copy the corresponding model and refer the copy to the new CX subprogram.

Note:  Usethe CSUTEST utility to test the model subprograms individually. For
moreinformation, see Testing the M odel Subprograms, page 143.

After testing the model subprogramsin the SY SCST library, copy the modified
modules to the SY SLIBS library in the FNAT system file.

If you change the condition codesin themodel PDA, copy the object code for the model
PDA into the SYSLIBS library aswell.

Note:  If Natural Construct isinvoked from asteplib, you do not have to rename the
supplied subprograms during modification and testing. Instead, copy the sub-
program to atest library or other higher level steplib. Once tested, you can
copy the modules to the steplib reserved by all development librariesfor mod-
ifying the supplied modules.
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M odifying Copycode (CC*) and External Data Areas and
Subprograms (CD¥*)

If you modify any of the CC or CD-prefixed supplied modules and want to apply the
changes to programs generated in all libraries, copy the modified modulesto the SYS-
TEM library. If the changes only apply to one application, copy the modified modules
to the corresponding application library.

If you modify the CC or CD-prefixed modules and assign a new name to the modified
modul es, reference the new name in the Natural Construct standard models. For exam-
ple, if you modify CCSTDKEY and name the new module MY STDKEY, refer the
Natural Construct standard modelsto MY STDKEY instead of CCSTDKEY .

The supplied CSXCNAME user exit subprogram in the SY SCSTX library allows users
to substitute their own symbols or namesfor the default values generated into aNatural
Construct object (CC* copycode and CD* routines, for example). If this subprogram
existsin the SYSLIBSIibrary, it isinvoked immediately before the post-generate sub-
program for the current model.

The main function of the CSXCNAME subprogram is to place alist of substitution
symbols and values on the Natural stack. For example, if you enter the following code
in CSXCNAME:

STACK TOP DATA FORMATTED ' CCSTDKEY' ' MYSTDKEY'
Natural Construct scans for “CCSTDKEY” and replaces it with “MY STDKEY”.
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Example of Modifying a Model

This section describes how to modify the maintenance model (Maint). The modifica
tions include the option to generate depth scrolling capabilities, in addition to the
current up-down and left-right scrolling. This capability allows a user to scroll athree-
dimensional array using the PF4 and PF5 keys. Additionally, the user can name these
keys on the second specification panel.

» Toimplement this feature:

1 Determine what modifications are required by manually applying the changesto a
maintenance program generated by the model.
The modified program is the prototype. To identify which code frames, PDA, and
subprogramsto modify, invoke the Maintain Models panel and display information for
the Maint model.

2 Modify the parameter data area (PDA) as follows:
— Copy the PDA and change the “CU” prefix to “CX”.

— Add a#PDAC-DEPTH-KEY Slogical variable to the end of the redefinition of
#PDA-CONDITION-CODES.

— Add a#PDAX-DEPTH-KEY S logical variable to the end of the redefinition of
#PDA-USER-AREA.

— Addtwo A5 fields (#PDAX-DEPTH-IN and #PDAX-DEPTH-OUT, for example).
— Stow the modified PDA in the SY SCST library.

Note:  If you are executing the steplib version of Natural Construct, move the model
PDA to alower level steplib and make the changes without renaming the ob-
ject.

3 Moaodify the second maintenance map and subprogram as follows:

Tip: Thesubprogram nameisdisplayed inthetop left corner of apanel; the map name
is displayed in the top right corner of a panel.

— Copy the current versions and change the “CU” prefix in the namesto “CX”.

— Addthe#PDAX-DEPTH-KEY S, #°DAX-DEPTH-IN, and #°PDAX-DEPTH-OUT
fields to the new map. For example:

Incl ude Depth Keys: _ (Nanmed:
— Stow the new map and subprogram.

and )
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Note:  Validation edits (ensuring the keys are named if they are included, for exam-

ple) can beinitiated on the map or within the invoking subprogram.

Modify the code frames as follows:

Identify the code frames to modify.

The easiest way to do thisis by marking the Options field when generating a pro-
gram using the Maint model. When the Status window is displayed, mark the
Embedded statements option. The generated program will then contain comments
showing where each code block originated.

Copy the code frames and changethe “ C” prefixesto “X”.

Modify the X code framesin the DEPTH-KEY S condition.
Y ou can name the keys using substitution parameters assigned in the post-generate
subprogram. For example:

DEPTH- KEYS 1
SET KEY CDKEYLDA. #DEPTH- | N- KEY NAMED “ &DEPTH- | N "
SET KEY CDKEYLDA. #DEPTH- OUT- KEY NAMED *“ &DEPTH- QUT'

Save the code frame.
Make atest copy of the model and have the test model refer to the X copies.

Note:  Add the new PF-keysto CDKEYLDA. For information, see Adding a New

PF-K ey, page 130, Natural Construct Generation.

Modify the model subprograms as follows:

Make copiesusing an “ X" prefix (or use asteplib).
Modify the clear subprogram to initialize the new parameters. For example:

RESET #PDAX- DEPTH- KEYS
ASS| GN #PDAX- DEPTH-IN = 'front'
ASSI GN #PDAX- DEPTH- OQUT = ' back'

Modify the pre-generation subprogramto assign the#PDAC-DEPTH-KEY Slogical
condition variable to TRUE if the user marks the #PDAX-DEPTH-KEY Sfield.
Modify the post-generation subprogram to assign the names of the depth keys:

| F #PDAC- DEPTH- KEYS THEN
STACK TOP DATA FORVATTED ' &DEPTH- | N' #PDAX- DEPTH- I N
STACK TOP DATA FORVATTED ' &DEPTH QUT' #PDAX- DEPTH- QUT
END- | F
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— Modify the save subprogram to write the new parameters. For example;

| F #PDAC- DEPTH- KEYS THEN
VIRI TE( SRC) NOTI TLE
VIRI TE( SRC) NOTI TLE
VIRI TE( SRC) NOTI TLE
END- | F

#PDAX- DEPTH- KEYS
#PDAX- DEPTH- | N
#PDAX- DEPTH- QUT

— Modify the read subprogram to accept the new parameters. For example:

WHEN #LI NE = ' DEPTH KEYS: '
| NPUT #PDAX- DEPTH- KEYS
WHEN #LINE = ' DEPTH I N:'
| NPUT #PDAX- DEPTH- | N
VWHEN #LI NE = ' DEPTH- OUT: "'
| NPUT #PDAX- DEPTH- OUT

Test the modified model in the SY SCST library using the CSTG command. Y ou can
also test individual components of the model using the CSUTEST program or debug
the model using the trace options available through the Generation main menu (for
more information, see Testing the Model Subpr ograms, page 143).

Migrate the modified model as follows:

— Copy the modulesfor the modified subprogramsand PDA fromthe SY SCST library
tothe SYSLIBS ibrary.

— Modify the model definition record (Maintain M odel s panel) to refer to the modified
code frame.

Document all modifications to the model.
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Using Steplibs to Modify Models

Using Natural Security, you can define up to eight steplibs for each Natural Construct
library. The searching order is the current library (*LIBRARY), the first steplib (if
present), the second steplib (if present), ..., the eighth steplib (if present), and then the
SYSTEM library.

If you store the executing Natura Construct modulesin asteplib, you can store your
modified model subprograms or copycode in ahigher level steplib, effectively overrid-
ing any supplied Natural Construct modules with the same names and types. In this
way, users access your modified models and the supplied models remain untouched.

When you invoke Natural Construct from a steplib, use the CSTG command (asin the
SY SCST library) — not the NCSTG command. The NCSTG command always invokes
the copy of Natural Construct that is stored in the SY SLIBS library and bypasses the
steplibs. To use the NCSTG command, you can writean NCSTG program to fetch
CSTG in the application library.

Because SY SCST is availablein asteplib, this method can regul ate access to the Ad-
ministration subsystem. As the Natural Construct administrator, you can usethe
security routines in the SY SCSTX library to control access to this subsystem.

Thefollowing example describes how to use the steplib method to eliminate direct com-
mand processing in Natural Construct-generated programs. Direct command
processing is triggered by the #PDAX-DIRECT-COMMAND-PROCESS variable on
the CU—MAO map. Y ou can removethefield that containsthisvariable from the CU—
MAO map and move the modified map into asteplib at a higher level than the SY SCST
library.

» To use steplibs (assuming that APPL is the application library):

1 Definethe steplibsto APPL in the following order: NODIRECT, SY SCST, and
SYSTEM from Natural Security. NODIRECT isanew library and SY SCST and
SYSTEM are steplibs of this new library.

Copy the CU—MAOQ map from the SY SCST library to the NODIRECT library.

3 Edit the CU—MAO map in the NODIRECT library.
Delete the text “Mark to include Direct Command Processing” and define the field
containing the #PDAX-DIRECT-COMMAND-PROCESS variable as non-displ ay.

4 Stow the modified CU—MAO map.

5 If you deleted thefield that contains the #PDAX-DIRECT-COMMAND-PROCESS
variable, copy all the modules that use the CU—MAO map in the SY SCST library to
the NODIRECT library and catal og them. Because SY SCST and SY STEM are steplibs
of NODIRECT, these modules can be cataloged in the NODIRECT library.
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Note:  If you usethe steplib version of Natural Construct for batch regeneration, use
the CSTBGEN command instead of the NCSTBGEN command.

I nvoking Natural Construct From a Steplib

Toinvoke Natural Construct from asteplib, definethe SY SCST and SY SLIBSlibraries
assteplibs of all development librariesrequiring Natural Construct. Y ou should also de-
fine ahigher level steplib where modules can be stored that override the supplied
objects. This steplib should also contain a module caled NCSTG, which is coded as
follows:

FETCH ' CSTG

END

If extensive code frame changes are required, consider installing a second copy of the
Natural Construct system file. Y ou can then make changes to code frames directly,
without having to make a copy of individual frames and/or modules. Y ou can use the
compare facilities supplied with Natural Construct to compare modified models and
code frames with the originals.

For information about the compare facilities, see Compare Menu Function, page 56.
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This chapter describes the programs, subprograms, and hel proutines that help ssmplify
and standardize the model creation process. These utilities can be invoked by the sup-
plied models or by user-written models.

Note:  The source code for external objectsis not supplied.

The following topics are covered:
» Introduction, page 280
» Natural-Related Subprograms (CNU*), page 286
» Natural-Related Helproutines (CNH*), page 304
« Natural Construct Generation Utility Subprograms (CSU*), page 307
» Predict-Related Subprograms (CPU*), page 361
» Predict-Related Helproutines (CPH*), page 384
» General Purpose Generation Subprograms (CU--*), page 388
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I ntroduction

All model subprograms use externa parameter dataareas (PDAS) stored in the SY -
SCST library. The source for the PDASs is provided and contains details about each
parameter. For example, some of the listings for the CPAEL PDA are:

Par anet er CPAEL Li brary SAG DBID 18 FNR 4
Conmmand > +
I T L Nane F Leng | ndex/ | nit/EM Name/ Conment
L] e
1 CPAEL
2 | NPUTS
3 Fl LE- NAME A 32 /* File Name.
3 FI ELD- NAME A 32 /* Field nane to be found in the
3 #S| MPLE- QUTPUTS- ONLY L /* True if interested in
* /* #FI ELD- FOUND onl y
* /* given file
2 | NPUT- QUTPUTS
3 FI LE- CODE P 8 /* If this code is known,
* /* NSC checks are avoi ded.
3 DDM PREFI X A 16 /* Field prefix on DDM
* /* this will be set if correct
* /* FILE-CODE is not provided.
2 S| MPLE- OQUTPUTS
3 #FI ELD- FOUND L /* True if field found on file
3 Fl ELD- | S- REDEFI NED L /* The field is redefined.
----------------------------------------------------------------- S 70 L1
CPAEL PDA

CPAEL containsalevel 1 structurecalled CPAEL. Depending on thetype of parameter,
the remaining parameters are grouped into the following structures: INPUTS, INPUT-
OUTPUTS, and OUTPUTS. Thislayout isthe same for al PDAs used by the supplied
subprograms.

Note:  Becareful when modifying fields in the INPUT-OUTPUTS structure; these
fields may retain information across multiple calls.

Y ou can definethe PDAs aslocal dataareas (L DAS) within themodel subprogramsthat
invoke the utilities. CPAEL isthe PDA corresponding to the CPUEL subprogram util-
ity, which returns information about afield in Predict.
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Example of a model subprogram requiring field information from Predict

DEFI NE DATA PARAMETER
PARAVETER

LOCAL USI NG CPAEL
LOCAL USI NG CSASTD

END- DEFI NE

AéSI GN CPAEL. FI LE- NAME = #PDAX- FI LE- NAME
ASSI GN CPAEL. FI ELD- NAME = #PDAX- Fl ELD- NAME
CALLNAT ' CPUEL' CPAEL CSASTD

*Check out puts of CPUEL

END
This chapter provides abrief description of the supplied program, subprogram, and hel-

proutine utilities. For examples of how to invoke the utilities, refer to the source code
for the supplied model subprograms in the SY SCST library (prefixed by CU).

Driver programs for many of the supplied model programs and subprograms areinclud-
ed on the Natural Construct tape (prefixed by CTE). These driver programs are also
availablethrough the Drivers menu option on the Administration main menu. If adriver
program is available, its location is listed in the Drivers Menu Option section for the
program or subprogram. For information about invoking the driver programs, seeDriv-
ers Menu Function, page 66.
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Object Categories

The supplied objects are divided into three categories, based on the type of information
they access. Each category isidentified by its prefix as follows:

Prefix Object Category

CN* Identifies objects that return or generate data based on information in
the Natural system files.

CP* Identifies objects that return or generate data based on information in
Predict.

Cs Identifies objects that are miscellaneous validation, calculation, or

translation routines. Most of these routines do not access system file
information, but some access Natural Construct system files.

Whenever possible, use the supplied programs, subprograms, and hel proutines instead
of accessing the system fileinformation directly. Thishelps protect your programsfrom
unwanted changes to the internal structure. Natural Construct maintains the upward
compatibility of the supplied programs, subprograms, and helproutines.

Processing Errors

Many of the supplied subprogramsreturn information through the CSASTD parameter
dataarea (PDA). Y ou should check the value in the RETURN-CODE field after each
call. If it is not blank, it should be passed back to the generation nucleus so the user is
aware of the problem.

Example of a model subprogram that invokes the CPUEL utility

DEFI NE DATA
PARAVETER USI NG CUMYPDA
PARAVETER USI NG CU- - PDA
PARAMVETER USI NG CSASTD
LOCAL USI NG CPAEL

END- DEFI NE

dALLNAT ' CPUEL' CPAEL CSASTD

| F CSASTD. RETURN- CODE NE ' ' THEN
ESCAPE ROUTI NE | MVEDI ATE
END- | F
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Passing Structure Names

To invoke the supplied subprograms, pass only the level 1 structuresin the PDA. This
way, if new parameters are added to the utilitiesin future versions of Natural Construct,
you only have to recatalog your model subprograms to incorporate the changes.

Restricted Data Areas

Some subprograms have restricted data areasto retain information across multiplecalls.
Therestricted dataareasareidentified by an R in the third position of the dataareaname
(CPRELNX, for example).

Y ou do not need to be concerned with the contents of these data areas. Define them as
local data areas within the invoking subprograms and pass them to the subprogram that
isinvoked.

Note:  Aswith all PDAs, the name of the structure passed to the subprogram always
matches the name of the data area itself.

Callback Functions

Many of the Construct utility subprograms iterate through system data and for each
record found call a user-supplied routine. For example, CPURLRD is used to retrieve
all relationshipsrelated to a particular file. Rather than returning these relationships to
the caller of CPURLRD, the caller must supply the name of a subprogram that CPURL -
RD should call for each relationship found.

These routines accept an Al array to allow the caller of the utility to communicate in-
formation to and from the subprogram called by the Construct utility. This data areais
represented by CSAPASS. It is accepted by theutility asa1:v array so that the actual
size of the data area can be determined by the requirements of the caller.
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Subprogram Chaining

When a subprogram performs read logical processing and returns a series of records, it
is sometimes difficult or inefficient for the subprogram to “remember” where it |eft off
inapreviouscall. Also, thistype of processing can be awkward to code in the invoking
object because it must define looping logic and issue iterative CALLNATS until a cer-
tain end condition is reached.

To avoid these problems, some subprograms do not return theinformation to the calling
object. Instead, the calling object passes the name of a subprogram that isinvoked for
each record encountered. To generate an INPUT statement containing all fieldsin afile,
for example, you can use the CPUELNX and CPUELRD subprograms. These subpro-
grams are described in the following sections.

No Subprogram Chaining (CPUEL NX)

The CPUELNX subprogram can be called iteratively to continually return the next field
in the file until an end-of-file condition is reached. The model subprogram that gener-
atesthe INPUT statement must definethe looping logic and makeiterative CALLNATS
to include each field in the INPUT statement.
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Using Subprogram Chaining (CPUELRD)

The CPUELRD subprogram can be invoked once by your model subprogram
(CUXXGINZ, for example). This subprogram receives the name of afile and a subpro-
gram to CALLNAT (CUXXGINZ, for example). It traverses thefileand CALLNATS
the subprogram for each field. That subprogram adds the current field to the INPUT
statement generated. For example:

CUXXGIN1

Generates the INPUT
statementfor all fields
in a file

Passes file name

{

CPUELRD

Calls CUXXGIN2 for
each field in the file

Passesfield information

{

CUXXGIN2

Addsonefieldtothe
INPUT statement

Example of Subprogram Chaining

Toalow CPUELRD to remember information acrossiterative calls, alK areaispassed
to CUXXGIN2. Thisareacan be redefined into individual fields, such as current status
information, that are required by CUXXGIN2 across multiple calls. It can also pass ad-
ditional information between CUXXGIN1 and CUXXGINZ2.

For an example of how subprogram chaining is used, refer to the CUFMGIN1 and
CUFMGIN2 programs in the SY SCST library.
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Natural-Related Subprograms (CNU¥*)

The subprograms described in the following sections retrieve information from the Nat-
ural system files to assist in the generation process. For subprograms that return
information about Natural objects (programs, data areas, etc.), the specified data area
object must exist in the current library or one of its steplibs.

Note:  Driver programs for many of the supplied programs and subprograms are
availablethrough the Drivers Menu Option on the Administration main menu.
If adriver program is available, its location is listed in the Drivers Menu Op-
tion section. For information about invoking the driver programs, seeDrivers
Menu Function, page 66.
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CNUEL Subprogram

CNUEL Description

What it does Retrievesinformation about afield in alocal dataarea (LDA)
or parameter data area (PDA). This subprogram receives the
name of afield and data area (CNAEL.INPUTS) and returns
information about the field (CNAEL.OUTPUTS), such as the
structure to which the field belongs, the field format and type,
the level number, and the starting and ending index for arrays.

PDASs used CNAEL
CSASTD
Files accessed SYSTEM-FUSER

SYSTEM-FNAT

Drivers Menu Option

CTEELN ****x* Natural Related Subprograms ***** CTEELNL
Cct 09 - Driver for subprogram CNUEL - 12:52 PM

*Data Area Name :

Structure Name :

View O Nane...:

Field Found....: Fiel d Format: Lvl Nunber....:
Constant Field : Field Length: Lvl Type Trail:
Fi el d Redefi ned: Rank........:

FromlIndex Thru Index 1:V  Field Cccurrences

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUEL Window
Natural-Related Drivers Menu, Data Areas Menu,
Field Information Option
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CNUELNX Subprogram

CNUELNX Description

What it does Returns information about the next field in adataarea. This
subprogram receives the name of an external data areaand
returns information about the next field in that dataarea. On
thefirst call to this subprogram, the specified field is returned.
On subsequent calls, the next fields are returned.

CNRELNX (PDA containing reserved variables) keeps track
of the current position of the data area and must not be
modified by the calling program.

For information about INPUT/OQUTPUT parameters, refer to
the CNAELNX dataareain the SYSCST library.

PDAs used CNAELNX
CNRELNX
CSASTD

File accessed SYSTEM-FNAT

CNUELNX On Unix Platforms

On Unix platforms, it is necessary to explicitly close any open cursors. CNUELNX
doesthisautomatically whenever adataareaisreadinitsentirety. However, if you want
the calling program to only read a portion of the dataarea, you must insert additional
code to close the open cursor. For example:

/* close the object
| F CNRELNX. NATA1500- END- OF- FI LE
| GNORE
ELSE
CNAELNX. #CLOSE- OBJECT : = TRUE
CALLNAT ' CNUELNX CNAELNX CNRELNX CSASTD
END- | F
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Drivers Menu Option

CTENLNX **x*xx Natural Related subprograns ***** CTENLNX1
Dec 06 - Driver for subprogram CNUELNX - 09: 50 PM
*Data Area Nane...: - Field Count: Constant Field :

First Time....... o X End OF File: Fi el d Redefi ned:

Basi ¢ Qccurrences:

Structure Nane...: Field Format...:

Field Nane.......: Field Length...:
View O Nane.....: Units..........:

Level Nunber.....: Decimals.......:

Level Type Trail.: Rank...........:

Qccurrences Found:

bject location el i e e

Library: ___
DBID...:
FNR .. .:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit mai

Driver for Subprogram CNUELNX Window
Natural-Related Drivers Menu, Data Areas Menu,
Get Next Field Information Option
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CNUERM SG Subprogram

CNUERM SG Description

What it does ReceivesaNatural error message number and returnsthe error

message text. This subprogram receives a Natural error
message number (CSASTD.MSG-NR) and returnsthe
corresponding error message text (CSASTD.M SG). For

example, the message text for Natural message number 0888

is“ Storage Overflow During Compilation or Execution”.

PDA used CSASTD
File accessed SYSTEM-FNAT

Note:  Thissubprogram returns system error messages, rather than application error
messages. For information about application error messages, see CNUM SG

Subprogram, page 296.

DriversMenu Option

CTEERMSG Natural Construct CTERVSGL
Aug 14 Driver for subprogram CNUERMSG 1of 1
Msg Nr.o..0 Error Fld:

Ret Code :

MsQ:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUERM SG Window
Natural-Related Drivers Menu, Retrieve System Error Msg Option
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CNUEXIST Subprogram

CNUEXIST Description

What it does Checks for the existence of a Natural module. This
subprogram receives the name of a Natural module and
determines whether its source, compiled object, or both exist.
If the source and/or compiled object exist, the subprogram
returns the module type (P for program) and library name(s)
where the source and/or compiled object(s) were found.

If the module is not found in the current library, you can
request asearch of all steplibs. Inthiscase, the nameof thefirst
library in which the module was found is returned.

PDASs used CNAEXIST
CSASTD
Files accessed SYSTEM-FUSER

SYSTEM-FNAT

Drivers Menu Option

CTEEXI ST **xx* Natural Related Subprograns ***** CTEXI ST
Cct 09 - Driver for subprogram CNUEXI ST - 01:14 P
*Cbj ect/Source Narme......: __ Sour ce bj ect
Library Name............: CST341__ = ----ccmmmmmmmias imimim i
Exi sts.: Exi sts
Ml ti Steplib Search....: _ Type...: Type...:
Default DBIDFNR Only: _ Li brary: Li brary:
DBID...: DBID...:
Cbj ect/ Source or Both...: _ FNR. . ..: FNR. . ..:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUEXIST Window
Natural-Related Drivers Menu, Verify Source/Object Existence Option
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CNUGDABL Subprogram

CNUGDABL Description

What it does Builds afull path name for aglobal dataarea (GDA) block.
This subprogram receives a GDA name and the name of a
GDA block. It returnsthe full path name from the master block
to the specified block. For example, if BLOCK 11 is a sub-
block of BLOCK1, which is asub-block of MASTER-
BLOCK, the following full path nameis returned:

MASTER- BLOCK. BLOCK1. BLOCK11

PDASs used CNAGDABL
CSASTD
Files accessed SYSTEM-FUSER

SYSTEM-FNAT

DriversMenu Option

CTECDABL Natural Construct CTEGDABL
Aug 14 Driver for subprogram CNUGDABL 1of 1
*GDA Nanme......: -

Bl ock Nane....:

Full Path Name:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUGDABL Window
Natural-Related Drivers Menu, Build Path Name for GDA Block Option
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CNUGDAEL Subprogram

CNUGDAEL Description

What it does Verifiesthat afield is contained in aglobal dataarea (GDA).
This subprogram receivesthe name of a GDA and the name of
afield. If thefield exists in the GDA, this subprogram returns
aconfirmation flag.

PDAs used CNAGDAEL

Files accessed SYSTEM-FNAT
SYSTEM-FUSER

DriversMenu Option

CTECDAEL Natural Construct CTEGDAEL
Aug 14 Driver for subprogram CNUGDAEL 1of 1
*GDA Nare...: _

Field Nanme :

Fi el d Found:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUGDAEL Window
Natural-Related Drivers Menu, Verify GDA Field Existence Option
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CNUGENDA Subprogram

CNUGENDA

Description

What it does

Note:

PDASs used

Files accessed

Adds afield to adata area. This subprogram receives the
definition of afield (field type, level number, field name, field
format and length, and the number of occurrences, for
example) to be added to adata area and generates the field
definition at the end of the current edit buffer.

For information about INPUT/OQUTPUT parameters, refer to
the CNAGENDA dataareain the SY SCST library.

Before this subprogram is invoked, the calling program must
set the Natural editor to adataareatypeof A, L, or G.

CNAGENDA
CNRGENDA
CSASTD

None

DriversMenu Option

CTECGENDA
Aug 14

Fi el d Nane:

CTEGEND1
1of 1

Natural Construct
Driver for subprogram CNUGENDA

Fi el d Type:
Level .....:

_ Format: _
_ Length:

Qccurrences: _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUGENDA Window
Natural-Related Drivers Menu, Data Areas Menu,
Add aField to a Data Area Option
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CNUM PPRF Subprogram

CNUM PPRF Description

What it does Reads a map profile from a Natural systemfile. This
subprogram receives the name of the map profilein the
CSAMPSET .#PROFILE field. It reads the profile from the
Natural system file (FNAT) and returns the map settings.

For information about the OUTPUT parameters, refer to the
CSAMPSET dataareain the SYSCST library.

PDASs used CSAMPSET
CSASTD
File accessed SYSTEM-FNAT

Note:  Thisroutineis not available on all platforms.

Drivers Menu Option

CTEMPPRF Natural Construct CTEMPRF1
Aug 14 Driver for subprogram CNUVPPRF 1of 1
Map Profile....: _ Layout......: Map Type.....:
Map Version....: Map Nane....: Std Keys....:
B N N N e +
1__ | Delimter Class AD CD Delimter Char |
DC: | meme e -- T T | Col Shift....:
PS: | | Case Deflt...:
LS: | | Cursor Skip..:
ZP: | | PM..........:
B N N N e +
Wite Statenent: [ Justification:
I nput Statenent: Error Code..: Enforce Attr :
Auto Rul e Rank : Hp Fld Dl t:
Fill Character : Help........:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit bkwrd frwd nai

Driver for Subprogram CNUMPPRF Window
Natural-Related Drivers Menu, Map Settings Information Option
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CNUM SG Subprogram

CNUMSG

Description

What it does

Returns application message text from the SY SERR message
file. This subprogram receives the following input:

* message number
» message library (CSTM SG by default)

* message text
« substitution data members

» message libraries for data members (CSTLDA by default)
» retrieval method

» default languages (used if message number is not located
using * Language)

It processes message text based on one of the following
retrieval methods:

Performstext retrieval based on message numbers. A message
number can be entered in either the Message Number field or
the Message Text (Input) field. If amessage number is entered
in the Message Number field, the corresponding text is
retrieved from the message library (CSTM SG by default) and
displayed at runtime. If the M essage Number field isblank, the
subprogram scansthe M essage Text (Input) field for amessage
number. If oneislocated, it is replaced with its corresponding
text from the message library.

For exampl e, assume message number “* 2309” correspondsto
the message text “:1::2::3:does not exist”. If this message
number islocated in either the Message Number or M essage
Text (Input) fields, the subsystem will retrieve the message
text “:1::2::3:does not exist”.
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CNUMSG

Description (continued)

Note:

Performs text substitutions in the Message Text (Input) field.
A substitution will occur if typing placeholders arefound in
the message text. Placeholders are replaced at runtime with a
valueentered in one of the Message Substitution Datafields(1,
2, and 3). Placeholders are entered in the following format:
“:N:", where“N” identifies one of the three Message
Substitution Datafields.

For example, if you entered the following message text:
“:1::2::3:does not exist”, and the M essage Substitution Data
field 1is“File”’, and the Message Substitution Data field 2 is
“NCST-CUSTOMER”, the message text “File NCST-
CUSTOMER does not exist” isreturned.

For more information about message numbers and
placeholders, see Using SY SERR Refer ences, page 406.

Performs text retrieval using methods R and Swhich are
explained earlier in this section. This method also supports
inlineretrieval and substitution; that is, typing the message
number and substitution values directly in the Message Text
(Input) field.

For example, if you entered thefollowing entry inthe Message
Text (Input) field: “*2309,*2075.1,NCST-CUSTOMER”", the
subprogram assigns 2309 as the message number and retrieves
the message “:1::2::3:does not exist”. Thefirst substitution
valueisretrieved from message 2075.1, which is “File”. The
second substitution valueisthetext “NCST-CUSTOMER” . At
runtime, “File NCST-CUSTOMER does not exist” is

displayed.

If you are using message numbers, you can specify up to eight
default languages. If the message text for the message number
is not found using the currently selected language

(* Language), the subprogram will search for the message in
each of the specified default languages.

The search begins with the * Language code specified in the
first Default Language field through to the last Default
Language field in which a code is specified. If the messageis
still not located, the subprogram will search the message text
for the default system * Language code of 1 (English).

Y ou can center text entered in the Message Text (Input) field
using the*,+/NN” notation, where NN is the number of
characters to be centered. For more information, see Using
SY SERR References, page 406.
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CNUMSG Description (continued)
PDA used CNAMSG

CSASTD
File accessed SYSTEM-FUSER

Drivers Menu Option

CTEMSG **xxx Natural Related subprograns ***** CTEMSGL
Cct 16 - Driver for subprogram CNUMSG - 08: 53 AM

Message Nunmber.: 0008 *Message Library: CSTMSG _
Message Text (Input)

Retrieval Method: R ('R for Retrieve, 'S for Substitute, 'B for Both)

Message Substitution

Dat a(1): *Message Library: CSTLDA _
Dat a(2): *Message Library: CSTLDA _
Dat a(3): *Message Library: CSTLDA _

Def aul t Languages
*LANGUAGE: 1 1) 1_2) 1_3) 1_4) 1_5) 1_6) 1_7) 1_8) 1_

Response Code: 0 ( 9 - unsuccessful )

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUM SG Window
Natural-Related Drivers Menu, Retrieve Application Error M essage
Retrieve Single M essage Option
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CNUPEXST Subprogram

CNUPEXST Description

What it does Checks for the existence of amap profile. This subprogram
receives the name of amap profileand verifiesthat it existsin
the Natural FNAT system file.

PDA used CNAPEXST
File accessed SYSTEM-FNAT

Note:  Thismoduleisnot available on all platforms.

DriversMenu Option

CTEPEXST Natural Construct CTEPXST1
Aug 14 Driver for subprogram CNUPEXST 1of 1

Map Profile Nane..:
Map Profile Exists:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUPEX ST Window
Natural-Related Drivers Menu, Verify Map Profile Existence Option
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CNUSEL Subprogram

CNUSEL Description

What it does Selects fields from data areas (local or parameter). This
subprogram receives the name of alocal (LDA) or parameter
dataarea (PDA) and browses fields in the data area. To select
afield, mark it. If morethan onefield is marked, only thefirst
field is selected. Y ou can enter X to terminatethe display or T
to position thelist to the top.

PDASs used CNASEL
CSASTD
Files accessed None

DriversMenu Option

CTESEL **xxx% Construct Rel ated Subprograns ***** CTESEL1
Cct 09, 96 - Driver for subprogram CNUSEL - 01: 52 PM
*Data Area Nane..: Fl d Nane:

Fi el d Cccurrences
Structure Number: Field Format: = cccmmcccmaaaanan

Type O Field...: Fi el d Length:
Level Number....: Units.......:
Total Fields Cnt: O Deci mals....:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUSEL Window
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CNUSRCNX Subprogram

CNUSRCNX Description

What it does Receives the name of the Natural object and returns the next
source line. Thefirst call to the subprogram returns the first
source line. Subsequent calls return the next lines.

PDAs used CNASRCNX
CNRSRCNX
CSASTD

Note: The CNRSRCNX data area (containing reserved variabl es)
keeps track of the current position of the object source and
must not be modified by the calling program.

Files accessed SYSTEM-FUSER
SYSTEM-FNAT

DriversMenu Option

CTESRCNX Natural Construct CTESRCNL
Aug 14 Driver for subprogram CNUSRCNX 1of 1
*bj ect Nanme: CTELRDSM Ver si on:

First Time : X I ncl ude Comments: _

Src Line...: Useri d: Date...: - - Type:

End O Src : Level : Time...: P SM . :

Src Code. . .:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUSRCNX Window
Natural-Related Drivers Menu, Get Next Source Line Option
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CNUSRCRD Subprogram

CNUSRCRD Description

What it does Reads source text and performs specified processing. This
subprogram receives the name of a Natural object (in the
CNASRCRD .#0OBJECT-NAME field) and the name of the
subprogram invoked to process each source line (in the
CNASRCRD .#CALLNAT field). It passes the fields it
receives to the subprogram it invokes.

CU--PDA, which contains the model parameters, is also
passed to CNUSRCRD, as well as CSAPASS (redefined as
required). It “remembers’ information between callsto the
subprogram that processes each source line.

PDAs used CNASRCRD
CU--PDA (model PDA)
CSAPASS (redefined as required)
CSASTD

Files accessed SYSTEM-FUSER
SYSTEM-FNAT

DriversMenu Option

CTESRCRD Natural Construct CTESRCRL
Aug 14 Driver for subprogram CNUSRCRD 1of 1
*Cbject Name: _ Fi ni shed:

CALLNAT. . ...: CTESRCSM I nclude Comrents: _

Type.......: Ver si on: Useri d: Ti me:
SM........: Level . .: Dat e:
Src Line...:

Sour ce Code:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CNUSRCRD Window
Natural-Related Drivers Menu, CALLNAT For Each Source Line Option
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Note:  If you change the name of the subprogram in the CALLNAT field, the speci-
fied subprogram must have the same parameters asthose in the PDAs used by
CNUSRCRD.
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Natural-Related Helproutines (CNH*)

Y ou can attach the following helproutines to fields that require the input of Natural in-
formation (such as object names, message numbers, etc.). They are active hel proutines
that populate the field to which they are attached.

CNHMDL Helproutine

CNHMDL Description
What it does Browses all the Natural Construct models for selection. Valid
restriction parameters are:
» S(display statement models only)
» M (display program models only)
« B (display all models)
Attached to Input of a Natural Construct model name.
Parameter used #PDA-RESTRICTION(A1)
#PDA-KEY (A32) (model name)
File accessed NCST-MODEL
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CNHM SG Helproutine

CNHM SG Description

What it does Browses for and displaysthe application error message text.
Y ou can add new messagesto the application by pressing the
Add PF-key (the new message number is always adjusted to
the next available number).

Attached to Input of a message number field.

Parameters used #PDA-MESSAGE(A65)
#PDA-MESSAGE-LIBRARY (A8)
#PDA-KEY (N4)

File accessed SYSTEM-FUSER

CNHOBJ Helproutine

CNHOBJ Description

What it does Browses all objects of a specified typein the current library.
This helproutine receives an object type and browses dl the
objects with that type that exist in the current library. Valid
object types are:

» P (program)

* N (subprogram)

»  S(subroutine)

* M (map)

« H (helproutine)

» C(copycode)

* A (parameter)

* G (global)

* L (local)

o T (text)

- *(@l)

» 2 (subprogram/helproutine)

» 3 (subprogram/hel proutine/subroutine)
» 4 (program/subprogram/hel proutine/subroutine)
» 5 (command processor)

» D (dataarea)

Attached to Input of a Natural object namefield.
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CNHOBJ Description

Parameters used #PDA-TYPE(AL)
#PDA-KEY (A8) [* Start/Return key

File accessed SYSTEM-FUSER
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Natural Construct Generation Utility Subprograms
(CSU*)

The following subprograms perform specialized functions to assist in the generation
process.

Note:  Driver programs for many of the supplied programs/subprograms are avail-
able through the Drivers menu option on the Administration main menu. If a
driver program is available, its location is listed in the Drivers Menu Option
section in the program/subprogram’ s description. For moreinformation about
the supplied driver programs, see Drivers Menu Function, page 66.
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CSU-VAR Subprogram

CSU-VAR

Description

What it does

Validates a specified variable name. This subprogram receives
astring and checksfor avalid Natural naming convention. Use
it whenever anameused asaNatural variableis entered. If the
name isinvalid, the subprogram returns a message containing
the reason.

Note:  The variable name can be fully qualified (contain a prefix).

Parameters used #PDA-STRING(A65) *INPUT

Files accessed

CSASTD

None

DriversMenu Option

CTE- VAR
QCct 09

String:

**x%xx Construct Rel ated Subprogranms ***** CTE- VARL
- Driver for subprogram CSU VAR - 02: 58 PM

hel p

Ent er - PF1- -

- PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
retrn quit mai

Driver for Subprogram CSU-VAR Window
Additional Drivers Menu, Validation Subroutines Menu
Validate a Variable Name Option
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CSUBANN Subprogram

CSUBANN Description

What it does Generates the standard banner into the source buffer. Use this
subprogram to generate Natural or Visual Basic comments.

Parameters used CSABANN
CSASTD

Files accessed None

CSUBLDRP Subprogram

CSUBLDRP Description

What it does Builds areport layout. This subprogram builds a report layout
for the Batch, Browse, and Browse-Select models. It can be
invoked from a sample subprogram within auser exit. The
invoking subprogram mustissueaninitial RESET statement to
clear the structuresin CSASELFV. For example:
RESET CSASELFV
CSASELFV. GENERAL- | NFORMATI ON
CSASELFV. FI ELD- SPECI FI CATI ON(*)
The sample subprogram must also contain a SET KEY ALL
statement.
For an example of how to invoke the CSUBLDRP utility, refer
to the CUSCSRP subprogram in the SY SCST library.

PDAs used CSABLDRP
CSASELFV
CSASTD

Files accessed None
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CSUBMIT Subprogram (Mainframe)

CSUBMIT Description
What it does Submitsajobfor execution. The JCL for the job must bein the
source buffer.

This subprogram is used in conjunction with the CSUSUB
command. For more information, see JCL Submit Utility
(Mainframe), page 751, Natural Construct Generation.

PDAs used CSASTD
Files accessed None
CSUBYTES Subprogram
CSUBYTES Description
What it does Calculates the required bytes for afield, based on thefield's

Natural format and length. This subprogram receives the
length and format of afield and returns the number of bytes
occupied by the field.

PDASs used CSABYTES
CSASTD
Files accessed None

DriversMenu Option

CTEBYTES Natural Construct CTEBYTEL

Aug 14 Driver for subprogram CSUBYTES 1of 1

Field Format: _ Bytes.......:

Field Length: __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit mai

Driver for Subprogram CSUBY TES Window
Additional Drivers Menu, General Utility Subprograms Menu
Storage Required for aVariable Option
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CSUCASE Subprogram

CSUCASE Description

What it does Convertsastring to upper/lower/mixed case. This subprogram
receivesastring and adesired function. It converts and returns
the string as follows:

« If thefunction is U, this subprogram converts all alpha
characters in the string to upper case.

« IfthefunctionisL, it convertsal alphacharactersto lower
case.

« If thefunction is M, it converts the alpha characters as
follows:
- removes leading hash (#) or plus (+) characters
- replaces al dashes (-) and underscores (_) with blanks
- converts thefirst character, as well asall characters

following a dash or underscore, to upper case

PDASs used CSACASE
CSASTD
Files accessed None

DriversMenu Option

CTECASE Natural Construct CTECASE1
Aug 14 Driver for subprogram CSUCASE 1of 1
Function: _ U=Upper, L=Lower, M=M xed Case

String..:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUCA SE Window
Additional Drivers Menu, General Utility Subprograms Menu
Convert Text to Upper/Lower/Mix Option
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CSUCCMD Subprogram

CSuUcCCMD

Description

What it does

Note:
Note:

Parameters used

Files accessed

Generates command block delimiters into the Natura source
buffer for super models (generate multiple modules). This
subprogram receives a command type, an eight-character
module name, a module type, and, optionally, a model name.

Natural Construct evaluates the contents of these command
blocks after it processes the pre-generation subprogram for the
super model. Before continuing the generation, Natural
Construct either createsthe child model specification or saves,
stows, and catal ogs the contents of the command block.

CSUCCMD must always be called twice — first to initiaize
the command block and then to closeit after generating the
contents of the command bl ock.

Seethe CSLCCMD local data areafor valid command values.
Y ou cannot use nested command blocks.

CSACCMD
CSASTD

None
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CSUCENTR Subprogram

CSUCENTR Description

What it does

Centers atext string. This subprogram centers text, such as
headings, in avariable. The length passed to this subprogram
should be one of the following:

« thelength of the variable that stores the heading

« thelength of the AL parameter that displays the variable
that stores the heading

PDASs used CSACENTR
CSASTD
Files accessed None

DriversMenu Option

Aug 14

String:

CTECENTR Natural Construct CTECNTRL

Driver for subprogram CSUCENTR 1of 1

Length: __

hel

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

p retrn quit nai

Driver for Subprogram CSUCENTR Window
Additional Drivers Menu, Text Related Subprograms Menu
Center a Text String Option
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CSUCOMPR Subprogram

CSUCOMPR Description

What it does

Generates an IF clause for two structures. The subprogram
receives two structure names and alist of underlying
componentsto compare. It generatesthe I F clause according to
the criteriarequested (LT, LE, GT, GE).

Note:  DB2usersshould usethe CSUDB2SP subprogram to compare
key values (see the following section for a description of this

subprogram).
PDASs used CSACOMPR

CSASTD
Files accessed None

DriversMenu Option

hel

CTECOWPR Natural Construct CTECOWPL
Aug 14 Driver for subprogram CSUCOVPR 1of 1
Conparison Qperator.: _ Lhs Structure:
Tab. ................1 ___ Rhs Structure:

|
|
|
Enter - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

Conponent Fl d Name

p retrn quit bkwrd frwd nai

Driver for Subprogram CSUCOM PR Window
Additional Drivers Menu, DB2 Related Subprograms Menu
Generate an IF for a Superdescriptor Option
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CSUCTRL Subprogram

CSUCTRL

Description

What it does

Parameters used

Files accessed

Retrieves information from the Natural Construct Control
record and sets the PF-keys, help indicator, underscore
characters, position indicators, disable indicator, scroll
indicator, “of” right prompt, and dynamic attributes for
Natural Construct.

CU--PDA
CSASTD

NCST-CONTROL

CSUCURS Subprogram

CSUCURS

Description

What it does

Parameters used

Files accessed

Determines the position of the field in which the cursor is
placed. This subprogram isinvoked when runtime trand ation
isrequested. It determines the message numbers and positions
associated with fields in atranslation LDA and invokes the
CSUTLATE subprogram to perform runtime translation.

#TRANSLATION-DATA(AL/1:V)
#SY SERR-APPL (A8)
#DATA-AREA-NAME(AS8)
#TEXT-REQUIRED(L)
#LENGTH-OVERRIDE(I4)
CSACURS

CSASTD

None
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CSUCURSL Subprogram
CSUCURS1 Description
What it does Determinesthe position of asinglefield in which the cursor is

Parameters used

Files accessed

placed. This subprogram is invoked whenever runtime
translation of asinglefield is requested. It determines the
message number and position associated with the field and
invokes the CSUTLATE subprogram to perform runtime
translation. For more information, see CSUTLATE
Subprogram, page 355.

#TRANSLATION-DATA(AL/1:V)
#SY SERR-APPL (A8)
CSASTD

None

CSUDB2SP Subprogram

CSUDB2SP

Description

What it does

Note:

Generates a FIND statement for a superdescriptor. This
statement retrieves DB2 records based on a complex key
definition. If acomplex key is composed of 5 fields (Field1,
Field2, Field3, Field4, and Fields), for example, the generated
FIND/WHERE clauseis:

Fi el d1 GE #| NPUT. Fi el d1
SORTED BY Fi el d1

Fi el d2

Fi el d3

Fi el d4

Fi el d5
VWHERE Fi el d2 GE #l NPUT. Fi el d2
AND Fi el d3 GE #| NPUT. Fi el d3
AND Fi el d4 GE #| NPUT. Fi el d4
AND Fi el d5 GE #l NPUT. Fi el d5
OR Fieldl GE #I NPUT. Fi el d1
AND Fi el d2 GE #I NPUT. Fi el d2
AND Fi el d3 GE #I NPUT. Fi el d3
AND Fi el d4 GT #| NPUT. Fi el d4
OR Fieldl GE #I NPUT. Fi el d1
AND Fi el d2 GE #I NPUT. Fi el d2
AND Fi el d3 GTI #I NPUT. Fi el d3
OR Fieldl GE #I NPUT. Fi el d1
AND Fi el d2 GTI #l NPUT. Fi el d2
OR Fieldl GT #I NPUT. Fi el d1

#INPUT isthe qualifier for the RHS fields of the inequations.
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CSUDB2SP Description (continued)
PDAs used CSADB2sP

CU--PDA

CSASTD
Files accessed None

Drivers Menu Option

CTEDB2SP Natural Construct CTEDB2S1
Aug 14 Driver for subprogram CSUDB2SP 1of 1
*File Narme.........: Find Next Record: _
*Field Name........:
Function..........:

Prefix Length.....:
Low Key Structure :
Hi gh Key Structure:

Tab...............:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUDB2SP Window
Additional Drivers Menu, DB2 Related Subprograms Menu
Generate a FIND for a Superdescriptor Option
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CSUDEL FF Subprogram

CSUDELFF Description

What it does Deletes the lines containing */ in the edit buffer. This
subprogram searches for and deletesthe lines containing */ in
the edit buffer. These lines are written by WRITE/PRINT
statementswhen the DEFINE PRINTER OUTPUT 'SOURCE'
statement is used.

PDASs used None
Files accessed None

DriversMenu Option

CTEDELFF Natural Construct CTEMAPL
Aug 14 Driver for subprogram CSUDELFF 1of 1

Read in New Source: _
*New Source Name...: __
New Source Library: DEVPR __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUDEL FF Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Delete Lines Containing */ Option
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CSUDEFLT Subprogram

CSUDEFLT

Description

What it does

Parameters used

Files accessed

Provides defaults used by Natural Construct models. This
subprogram provides an interface between generated
applications and the user-maintained CSXDEFLT
subprogram. To override default settings, modify
CSXDEFLT. The CCDEFLTA, CCDEFLTL, and
CCDEFLTN copycode members return defaults for
alphanumeric, logical, and numeric values, respectively.

CSADEFLT
CSASTD

None
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CSUDYNAT Subprogram

CSUDYNAT

Description

What it does

PDASs used

Files accessed

Note:

Builds parameters containing dynamic attributes. This
subprogram receives a set of dynamic attribute charactersin
the CSADYNA #ATTRIBUTE-CHARS(A11/1:13) field and
builds the definition for the DY = parameter. The positioning
within this array indicates the type of dynamic attribute
assigned. The positions and attributes are:

* 1 (normal intensity)
« 2 (intensified)

« 3 (blinking)

» 4 (cursivelitalic)

* 5 (underlined)

» 6 (reversed video)
« 7 (blue)

* 8(green)

* 9 (neutral/white)

« 10 (pink)

o 11 (red)

» 12 (turquoise)

« 13 (yellow)

For example, if you enter:

#ATTRI BUTE- CHARS( 1)
#ATTRI BUTE- CHARS( 2)

This subprogram returns:
#DY- PARAMETER = DY={|

If the caller’s attributes are printable special characters, they
arerepresented literally. Otherwise, they are represented using
the HH syntax. Note that programs containing those
represented in hex may not be portable.

The dynamic attribute character specified in position 1, which
corresponds to normal intensity, is aways coded at the end of
the DY = parameter.

CSADYNAT
CSASTD

None
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Drivers Menu Option

CTEDYNAT Natural Construct CTEDYNT1
Aug 14 Driver for subprogram CSUDYNAT 1of 1

Attribute Characters

(1) Normal Intensity..: _ (8) Geen.............: _
(2) Intensified.......: _ (9) Neutral (white)...: _
(3) Blinking..........: _ (10) Pink..............0 _
(4) Cursivelltalic....: _ (11) Red...............0 _
(5) Underlined........: _ (12) Turquoise.........: _
(6) Reversed Video....: _ (13) Yellow. ...........: _

(7) Blue..............:
Dynamic Attribute Paraneter:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUDY NAT Window
Additional Drivers Menu, Text Related Subprograms Menu
Build Dynamic Attribute Option
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CSUEMLEN Subprogram

CSUEMLEN Description

What it does Determines the number of characters (bytes) required to
display an edit mask. This subprogram receivesthe name of an
edit mask and the format of the field to which the edit mask is
applied. It returns the number of characters (bytes) required to
display the edit mask.

PDASs used CSAEMLEN
CSASTD
Files accessed None

DriversMenu Option

CTEEMLEN Natural Construct CTEMLENL
Aug 14 Driver for subprogram CSUEMLEN 1of 1
Edit Mask.....:

Field Format..: __

Di spl ay Length:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUEMLEN Window
Additional Drivers Menu, Text Related Subprograms Menu
Calculate Bytes to Display Emask Option
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CSUENDX Subprogram

CSUENDX Description

What it does Generates the end of auser exit prompt. This subprogramis
used by sample subprograms that generate multiple user exits.
Call this subprogram after each user exit isgenerated. (Y oudo
not need to call this subprogram after the last user exit.)

PDASs used None

Files accessed None

DriversMenu Option

CTEENDX Natural Construct CTEVAPL
Aug 14 Driver for subprogram CSUENDX 1of 1

Read in New Source: _
*New Source Name...: __
New Source Library: DEVPR __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUENDX Window
Additional Drivers Menu, User Exit Related Subprograms Menu
Generate End to User Exit Option
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CSUFDEF Subprogram
CSUFDEF Description
What it does Validates afield definition. This subprogram receives the

Natural format and length of afield and alist of invalid field
formats to disallow. To disallow control variables as input
variables, for example, list the invalid formats in the
CSAFDEF.#NVALID FORMATSfield.

If the field definition is valid, nothing isreturned in
CSUFDEF. If the field definition isinvalid, CSASTD.MSG
and CSASTD.ERROR-FIELD contain an error message and
theinvalid component of the field (FIELD-FORMAT,
DECIMALS, or UNIT).

PDASs used CSAFDEF
CSASTD
Files accessed None

DriversMenu Option

CTEFDEF Natural Construct CTEFDEF1
Aug 14 Driver for subprogram CSUFDEF 1of 1
Field Format...: _ Invalid Formats: -

Field Length...: _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUFDEF Window
Additional Drivers Menu, Validation Subroutines Menu
Validate Field Definition Option

~324-



External Objects

CSUFRVAR Subprogram

CSUFRVAR Description

What it does Returns the parameters and conditions from the model code
frames. This subprogram receivesamodel name and traverses
its code frames. It returns the code frame parameters and

conditions.

PDASs used CSAFRVAR
CSASTD

Files accessed NCST-FRAME-LINES
NCST-MODEL

Drivers Menu Option

CTEFRVAR Natural Construct CTEFRVRL
Aug 14 Driver for subprogram CSUFRVAR 1of 1
*Model Nane:

No. O Conditions : O

No. Of Franme Parms: O

B NS F Y +
| 1 Condi tions | 1__ Frane Paraneters |

Enter- PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit bkwrd frwd nai

Driver for Subprogram CSUFRV AR Window
Additional Drivers Menu, NCST Model/Frame Related Subprograms Menu
Model Code Frame Information Option
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CSUGEN Subprogram

CSUGEN Description

What it does Issues a CALLNAT to the Natural Construct Generate
function for a specified module. This subprogram receivesthe
names of amodel PDA and amodel information PDA
(CSAMODEL, which must contain the name of the model)
and uses the inputs to generate the module code into the
Natural source buffer. When the CALLNAT is made to the
module, the code is appended to the contents of the source
buffer. The source buffer name or type does not change.
The specified model PDA must contain the model parameters
required for generation.

Note:  This subprogram requiresaNATPARM SSIZE of 55 or

greater.

Parameters used CSAGEN
CSAMODEL
CU--PDA
CSASTD

Files accessed NCST-ADA

CSUHEADS Subprogram

CSUHEADS Description

What it does Separates aline of headings into separate headings. This
subprogram receives a line of headings and returns three
separate headings (each with the length of longest heading).

PDAs used CSAHEADS
CSASTD

Files accessed None
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Fi el d Heading Wdth: 0

help retrn quit

CTEHEADS Natural Construct CTEHEADL
Aug 14 Driver for subprogram CSUHEADS 1of 1
Headi ngs: Fi el d Headi ngs Stacked

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

nai
Driver for Subprogram CSUHEADS Window
Additional Drivers Menu, Text Related Subprograms Menu
Separate a Line of Headings Option
CSUINCL Subprogram
CSUINCL Description
What it does Insertsthe sourcefor al copycode (currently in the edit buffer)
into the edit buffer.
PDASs used None
Files accessed None
DriversMenu Option
CTEI NCL Natural Construct CTEMAPL
Aug 14 Driver for program CSU NCL 1of 1

Read in New Source: _
*New Source Name...: __
New Source Library: DEVPR __

help retrn quit

Enter - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

mai

Driver for Program CSUINCL Window

Additional Drivers Menu, Edit Buffer Related Subprograms Menu

Expand All Copy Codes Option
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CSUI S Subprogram

CSUIS

Description

What it does Checks whether the contents of an alphanumeric field can be

converted to a specified format and length. If the format and
length areinvalid Natural formats, CSASTD.M SG containsan
error message when this subprogramis invoked. If the format
and length are valid, CSASTD.M SG is blank.

In some cases, a user must specify avalue using a certain
(variable) format and length. For example, the minimum/
maximum key values should be valid values corresponding to
the format and length of the key. Y ou cannot use the Natural
IS function because the format is not known until runtime.

PDASs used CSAIS

CSASTD

Files accessed None

DriversMenu Option

CTEI S Natural Construct CTEI S1
Aug 14 Driver for subprogram CSU S 1of 1
Field Val ue.:

Field Format: _

Field Length: ___

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

help retrn quit nai

Driver for Subprogram CSUIS Window
Additional Drivers Menu, Validation Subroutines Menu
Validate Format for Input Value Option
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CSULABEL Subprogram

CSULABEL Description

What it does Verifies aNatural looping label. This subprogram receives a
string of characters and validatesit against the Natural label
naming convention. If the label isvalid, CSASTD.MSG is
blank; if the label is not valid, CSASTD.M SG contains an

error message.
Parameters used #PDA-LABEL(A32)
CSASTD
Files accessed None

DriversMenu Option

CTELABEL Natural Construct CTELABL1
Aug 14 Driver for subprogram CSULABEL 1of 1
Label :
Msg. . :

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSULABEL Window
Additional Drivers Menu, Validation Subroutines Menu,
Validate a Label Option
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CSULENGT Subprogram

CSULENGT

Description

What it does

PDASs used

Files accessed

Builds an input prompt and calculates the length of the
heading. This subprogram receives afield name, format, and
length. It buildsthe input prompt from thefield headings (if no
heading was given, the field nameis converted to mixed case)
and calculates the length from the format, length, and edit
mask. It a so returns the heading length and sign option (based
on the field format and edit mask).

CSALENGT
CSASTD

None

DriversMenu Option

CTELENGT Natural Construct CTELNGT1
Aug 14 Driver for subprogram CSULENGT 1of 1
Field Nare....: Field Length....: _
Fi el d Headi ngs: Field Format....: _

: Sign............: _

Ent er - PF1- - - PF2- - -
help retrn

Headi ng Length. .:
Fld D spl Length:

PF3- - - PF4- - -
qui t

PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1

mai

Driver for Subprogram CSULENGT Window
Additional Drivers Menu, Text Related Subprograms Menu

Calculate Length of a Heading Option

- 330 -



External Objects

CSULPS Subprogram
CSULPS Description
What it does Changes the display language (* Language value) and sets the

translation required flag to True. This subprogram displays a
list of all available languages supported by Natura. When a
new language is selected, it switchesthe user’ s session to that
language and sets the trand ation required flag to True.

Parameters used #PDA-TRANSLATION-REQUIRED (L)
CSASTD
Files accessed SYSDIC-FI

CSUMAX Subprogram

CSUMAX Description

What it does Generates the assignment of a maximum field value. This
subprogram receivesthe name, format, and length of avariable
and generates the assignment of the maximum value for the
field into the edit buffer. It is used when reading afile for all
values with a specified prefix, where the suffix extends from
the lowest to the highest value.

PDASs used CSAMAX
CSASTD
Files accessed None

DriversMenu Option

CTEMAX Natural Construct CTEMAX1
Aug 14 Driver for subprogram CSUMAX 1of 1
Field :

Format: _

Length: __

Tab...: __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMAX Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Generate Assign of Max Field Val Option
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CSUMIMAX Subprogram

CSUMIMAX Description

What it does Generates the assignment of aminimum valuefor afield. This
subprogram receives the name of avariable and its format and
length. It generates the assignment of the minimum/maximum
values for the field into the edit buffer.

PDASs used CSAMIMAX
CSASTD
Files accessed None

DriversMenu Option

CTEM MAX Natural Construct CTEM MX1
Aug 14 Driver for subprogram CSUM MAX 1of 1
Field :

Format: __ M ni mum Val ue: _ Non Negative Mn/Max: _ Tab: __
Length: __ Descending...: _ DB2 Date/ Tinme Stanmp : _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMIMAX Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Generate Assign of Min Field Val Option
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CSUMODEL Subprogram

CSUMODEL Description

What it does Returns information about a Natural Construct model. This
subprogram receives the name of amodel and returns the
model description, generator mode and type, and the names of
the model PDA, subprograms, and code frames.

PDASs used CSAMODEL
CSASTD
Files accessed None

DriversMenu Option

CTEMODEL Natural Construct CTEMODL1
Aug 14 Driver for subprogram CSUMODEL 1of 1
*Model Nanme.......:

Model Description:

No. Modify Subps: Modi fy Subps Code Frames Clear Subp...:

No. Code Frames : = ----------on oo Read Subp....:

Generat or Mode. .: Save Subp....:
Cenerator Type..: Pre- Gen Subp.:

Di splay W ndow. . : Post - Gen Subp:

Start Comment...: Doc Subp.....:

End Comment.....: Pda Nane.....:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMODEL Window
Additional Drivers Menu, NCST Maodel/Frame Related Subprograms Menu
NCST Models Information Option
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CSUM ORE Subprogram
CSUMORE Description
What it does Builds the initial assignment for the LEFT-MORE/RIGHT-

PDASs used

Files accessed

Note:

Note:

MORE array. This subprogram receives a function (L for the
LEFT-MORE array, R for the RIGHT-M ORE) and the number
of panelsused by aprogram. These arrays contain the prompts
displayed at the top left or right corner of panels. The prompts
indicate the number of panelslocated to the left or right of the
current panel.

For example, to generate theinitia value for the LEFT-
MORE-PROMPT array for a program with two panels, enter:

CSAMORE. #LEFT-RI GHT = 'L’
CSAMORE. #MAX- W NDOW = 2

The subprogram writes the following to the source buffer:
INNT < *'*,'<1 nore' >

To generate theinitial valuefor the RIGHT-MORE-PROMPT
array for a program with two pandls, enter:

CSAMORE. #LEFT-RIGHT = 'R

The subprogram writes the following to the source buffer:
INNT < '1 nore > ,'"' >

Use ascalar field rather than an occurrence of this array.
Beforethe map isdisplayed, assign the array occurrenceto the

scalar field. Using arrays on maps makes them difficult to
maintain and less suitable to use as standard layouts.

If the value of * Languageis not 1 during generation, the word
“more” isnot included in theinitial values.

CSAMORE
CSASTD

None
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DriversMenu Option

CTEMORE Natural Construct CTEMOREL
Aug 14 Driver for subprogram CSUMORE 1of 1
Left/Right: _ (L or R

Max W ndows: _

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMORE Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Build Left/Right/More Prompt Option

CSUMPBOX Subprogram

CSUMPBOX Description

What it does Handles the map edit buffer. This subprogram receives a
function and parameters (in CSAMPBOX). It initializes the
map edit buffer or generates variable, array, and text control
blocks into the edit buffer.

PDASs used CSAMPBOX
CSASTD
Files accessed None
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CSUMPCPR Subprogram

CSUMPCPR Description

What it does Replaces the map settings in the edit buffer with values from
the CSAMPSET parameter data area.

PDAs used CSAMPSET
CSASTD

Files accessed None

CSUMPDUP Subprogram

CSUMPDUP Description

What it does Checksfor theduplication of fieldsonamap. Thissubprogram
checks whether there are any fields duplicated in the
CSAMPFLD.FIELD-INFO(*) structure. If there are duplicate
fields, CSASTD.M SG contains an error message when this
subprogram is invoked.

PDAs used CSAMPFLD
CSASTD

Files accessed None

- 336 -



External Objects

CSUMPLAY Subprogram

CSUMPLAY Description

What it does L oads the map layout into the edit buffer and returns the map
settings. This subprogram receives the name, layout, and type
of map and loads the specified map into the edit buffer. It
returns the map settings.

PDASs used CSAMPSET
CSASTD
Files accessed None

DriversMenu Option

CTEMPLAY Natural Construct CTEMPLY1
Aug 14 Driver for subprogram CSUVPLAY 1of 1
*Layout..: ___ Error Code : Dc: Zp. o
Map Ver si on: Ps: Pm...........:
Profile....: Ls: CQursor Skip...:
Delimter Class..: Std Keys......:
Ad.............. Justification :
Delimter Char...: Col sShift.....:
Cd...............: Case Deflt....:
Wite Statenent..: Voo Auto Rul e Rank:
I nput Statenent..: Filler Char: Enforce Attr..:
Help.............:
Hel p- As- Fl d- Def | t:
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMPLAY Window
Additional Drivers Menu, Map Related Subprograms Menu
Load Map Layout and Settings Option
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CSUMPMM S Subprogram
CSUMPMMS Description
What it does Mergesthe settingsfor two maps. This subprogram mergesthe

PDASs used

Files accessed

map settings from CSAMPSET and CSAMPOUT. The
settings in CSAMPSET override the settings in CSAMPOUT
and theresult is stored in CSAMPOUT.

CSAMPSET
CSAMPOUT

None

CSUMPOVL Subprogram

CSUMPOVL Description

What it does Checks the boundary on amap and determines if there are
overlapping fields. This subprogram checks whether the fields
specified in CSAMPFLD exceed the line size or page size of
the available map panel.
The available map panel isablock of consecutive lines on the
panel. Thisblock is determined by the specified page and line
size, excluding the map layout and any PF-keys. Thefieldson
the map cannot overlay the layout or PF-keys.

PDASs used CSAMPFLD
CSASTD

Files accessed None
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CSUMPREG Subprogram

CSUMPREG Description

What it does Determines the available map areain amap layout. This
subprogram determines the first and last line on amap that is
availablefor editing in a specified map layout.

PDASs used CSAMPREG
CSASTD
Files accessed None

DriversMenu Option

CTEMPREG Natural Construct CTEMPRGL
Aug 14 Driver for subprogram CSUMPREG 1of 1
*Layout : First Avail able Line: Layout Page Size:

Last Avail abl e Line: Layout Line Size:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMPREG Window
Additional Drivers Menu, Map Related Subprograms Menu
Find Available Areain Layout Option
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CSUMPTAB Subprogram

CSUMPTAB Description

What it does Calculates the absol ute field coordinates on amap and creates

the field prompts. This subprogram receives field information
from CSAMPFLD and returns the absol ute field positions and
promptsin CSAMPX-Y . Dots are added to each field prompt
in aregion to extend itslength to that of the longest prompt in
that region (... for ISA format and . . . for SAA format).

For more information about the data returned, refer to the

CSAMPX-Y dataareain the SYSCST library.

PDASs used CSAMPFLD
CSAMPX-Y
CSASTD
Files accessed None

CSUMPTST Subprogram

CSUMPTST Description

What it does Tests the map specifications for the map currently in the edit
buffer.

PDAs used CSAMPTST
CSASTD

Files accessed None

DriversMenu Option

CTEMPTST Natural Construct CTEMIST1
Aug 14 Driver for subprogram CSUMPTST 1of 1
Read in New Map: _ Page Size: 23_
*Map Nanme.......: ___ Li ne Size: 80_
Map Library....: DEVPR __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUMPTST Window
Additional Drivers Menu, Map Related Subprograms Menu
Test Map Specifications Option
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CSUNATFM Subprogram

CSUNATFM Description

What it does Builds avalid Natural format definition from the formats and
lengths specified. This subprogram receives the format and
length values and combines these to build a valid Natural
format string. For example, if you specify:

CSANATFM FI ELD- LENGTH = 9.0
CSANATFM FI ELD- FORVAT = ' P

CSUNATFM produces the following output:
CSANATFM #Nat ur al - FORMAT = P9

PDASs used CSANATFM
CSASTD
Files accessed None

DriversMenu Option

CTENATFM Natural Construct CTENTFML
Aug 14 Driver for subprogram CSUNATFM 1of 1
Field Format: _ Natural Format:

Field Length: _____

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUNATFM Window
Additional Drivers Menu, General Utility Subprograms Menu
Build Natural Format Option
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CSUNEWX Subprogram

CSUNEWX Description

What it does Generates anew user exit prompt. This subprogram receives
the name of auser exit and generates a starting point (DEFINE
EXIT exit-name, for example) for the user exit. It initiates a
new user exit for sample subprograms that are capable of
generating more than one exit.

PDA used CSANEWX
Files accessed None

DriversMenu Option

CTENEWK Natural Construct CTENEWK1
Aug 14 Driver for subprogram CSUNEWK 1of 1

User Exit Name:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- -
help retrn quit

Driver for Subprogram CSUNEWX Window
Additiona Drivers Menu, User Exit Related Subprograms Menu
Generate New User Exit Prompt Option
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CSUPARMS Subprogram
CSUPARMS Description
What it does Returns the value of a NATPARM parameter. This

subprogram receives a NATPARM parameter and returnsits
corresponding value. Valid NATPARM parameters are:

CF,DC, IA, ID,KD, ML, TB, and UL

For information about INPUT/QUTPUT parameters, refer to
the CSAPARM S data areain the SY SCST library.

PDASs used CDUPARMA
CSASTD
Files accessed None

DriversMenu Option

CTEPARVS Natural Construct CTEPARML
Aug 14 Driver for subprogram CSUPARMS 1of 1
Paraneter....: __ (1D CF UL, TB, | A DC, KD, M)

Al pha Val ue. . :

Nuneric Val ue:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUPARM S Window
Additional Drivers Menu, General Utility Subprograms Menu
Get aNATPARM Parameter Value Option
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CSUPARTY Subprogram

CSUPARTY Description

What it does Identifies Natural data types and returns the byte length. This
subprogram receives the format and length for adatatype and
indicates whether it isavalid Natural datatype. If it is, this
subprogram returns the byte length.

Parameters used CSAPARTY
CSASTD

Files accessed None

CSUPPER Program

CSUPPER Description

What it does Convertsthe contents of the source buffer into upper case. This
program reads through the source buffer and converts
specified lower case characters into upper case.

PDASs used None

Files accessed None

DriversMenu Option

CTEPPER
Aug 14

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Natural Construct CTEMAPL
Driver for program CSUPPER 1 of 1

Read in New Source: _
*New Source Name...: __
New Source Library: DEVPR __

Driver for Program CSUPPER Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Convert Source to Upper Case Option
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CSUREADS Subprogram
CSUREADS Description
What it does Reads the specification parameters for amodule. This

Note:

Parameters used

Files accessed

subprogram receives the name of a source module. If the
module was generated using Natural Construct, the
subprogram reads the source code and returns the model
parameter data area (PDA) containing the parameters used to
generate the module.

Y ou can use the passed model PDA to call the model
subprograms for the model used to generate the module.

This subprogram also returns a data area describing the model
and listing the names of the model subprograms.

This subprogram requires aNATPARM SSIZE of 55 or
greater.

#READ-THIS-MODULE(AS8)
CSAMODEL

CU--PDA

CSASTD

NCST-ADA
SYSTEM-FUSER

Note:  If you know the name of the model used to generate the specified module, you
can passits modd PDA to CSUREADS rather than CU--PDA. After the call
to CSUREADS, the model PDA is populated with the parameters used to gen-
erate that module.
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CSUREF Subprogram
CSUREF Description
What it does Generates referential integrity checks against foreign files.

Parameters used

Files accessed

This subprogram is typically called three times: once to
generate the datastructures (DATA) required by the generated
code, once to generate the update edits (UPDATE), and once
to generate the delete edits (DELETE). Set the value of
CSAREF.FUNCTION-CODE to either DATA, UPDATE, or
DELETE.

After thefirst call, this subprogram returns the number of
update and delete edits found. This avoids unnecessary
subsequent calls.

CSAREF
CU--PDA
CSASTD

SYSDIC-RL
SYSDIC-FI
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CSUSCAN Subprogram

CSUSCAN Description

What it does Scans for the existence of astring in the edit buffer. This
subprogram receives a string and scans for (not absolute) the
existence of the string in the edit buffer.

PDA used CSASCAN
Files accessed None

DriversMenu Option

CTESCAN Natural Construct CTESCANL
Aug 14 Driver for subprogram CSUSCAN 1of 1
String..:

Absolute: _ (Mark if scan string need not be delimted by special chars)
Found...: _

Read in New Source: _
*New Source Nane...: ___

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit i

Driver for Subprogram CSUSCAN Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Scan for Existence of a String Option
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CSUSELFV Subprogram

CSUSELFV

Description

What it does

PDASs used

Files accessed

Selects fields/variables from views, LDAS, or PDAS. This
subprogram selects up to 40 fields/variables from up to 6
different views, LDAS, or PDAs and appends the selected
fields/variablesto CSASELFV . Existing fields/variablesin
CSASELFV cannot be re-sel ected.

When selecting from data areas, you cannot select the
following:

e constants
« more than one structure

If you specify the select all option, thenthefirst structureinthe
dataareais selected.

The invoking subprogram should issue an initial RESET
statement to clear the structuresin CSASELFV, such as:

RESET CSASELFV
CSASELFV. GENERAL- | NFORVATI ON
CSASELFV. FI ELD- SPECI FI CATI ON( *)

CSASELFV
CSASTD

None
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CSUSETKY Subprogram

CSUSETKY Description

What it does Returns PF-key definitions from the Control record to support
variable PF-keys in Natural Construct. The PF-key names are
returned in the CSASETKY #PF-NAME(*) array. The index
for each array element correspondsto the PF-key number. The
following example indicates that PF1 is named “help”:
#PF-NAME(1) = ' hel p'

PDASs used CSASETKY
CSASTD

Files accessed NCST-CONTROL

Drivers Menu Option

CTESETKY Natural Construct CTESETK1
Sep 01 Driver for subprogram CSUSETKY 1of 1
Pf Name Pf Number Pf Key

mai n Main......: 12 Pf Main......: PF12

retrn Return....: 2 Pf Return....: PF2

qui t Qit......: 3 Pf Quit......: PF3

test Test......: 4 Pf Test......: PF4

bkwr d Backwar d 7 Pf Backward..: PF7

frwd For war d. 8 Pf Forward...: PF8

| eft Left......: 10 Pf Left......: PF10

right Rght.....: 11 Pf Right.....: PF11

hel p Help......: 1 Pf Help......: PF1

Avai |l abl el: 5 Pf Avail abl el: PF5

Avai | abl e2: 6 Pf Avail abl e2: PF6

Avai |l abl e3: 9 Pf Avail abl e3: PF9
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit mai

Driver for Subprogram CSUSETKY Window

Additional Drivers Menu, General Utility Subprograms Menu
Find PF Key Related Information Option
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CSUSETW Subprogram

CSUSETW Description

What it does Returns the SET CONTROL parameters to define a window.
This subprogram receives the parameters for awindow (such
asframe, line size, column size, baseline, and base column). It
returnsthe SET CONTROL parameters to define the window.
For example, if the parameters are:

CSASETW FRAME=TRUE

CSASETW LI NE- SI ZE=70
CSASETW COLUMN- SI ZE=5

This subprogram returns:
CSASETW SET- CONTROL. PARME' WBFL70C5'

PDASs used CSASETW
CSASTD
Files accessed None

DriversMenu Option

CTESETW Natural Construct CTESETWL
Aug 14 Driver for subprogram CSUSETW 1of 1
Frame......: _ Line Size..: ___ Base Line..: ___ Required Wdth : ___

Colum Size: _ Base Colum: ___ Required Height: __

Set Control Parm

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUSETW Window
Additional Drivers Menu, Text Related Subprograms Menu
Build Window Settings Option
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CSUSORT Program

CSUSORT Description

What it does Sorts a 2-dimensional array based on specified column
positions. This subprogram receivesa2-dimensional array and
sorts the array based on the desired column positions. A
Natural SORTSIZE is not required because the sort uses an
internal bubble sort a gorithm.
For an example of how to call this subprogram, refer to the
CSASORT data area.

Parameters used CSASORT
#SORT-DATA(A1/1:V,1.V)
CSASTD

Files accessed None

CSUSPLIT Program

CSUSPLIT Description

What it does Splits lines in the source buffer that are longer than 72
characters. Only lines with code extending beyond column 72
are split; lines with comments extending beyond column 72,
but not code, are ignored. If atext string (enclosed within
guotes) extends beyond column 72, the entire string is moved
to the next line.

PDASs used None

Files accessed None
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DriversMenu Option

CTESPLIT Natural Construct CTEMAP1
Aug 14 Driver for program CSUSPLIT 1of 1

Read in New Source: _
*New Source Name...: __
New Source Library: DEVPR __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Program CSUSPLIT Window
Additional Drivers Menu, Edit Buffer Related Subprograms Menu
Split Long Linesin Edit Buffer Option

CSUSUB Program (Mainframe)

CSUSUB Description

What it does Submitsajobfor execution. The JCL for the job must bein the
source buffer. Thissubprogram isused in conjunction with the
CSUSUB command. For information, see JCL Submit Utility
(Mainframe), page 751, Natural Construct Generation.

PDASs used None

Files accessed None
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CSUSUBP Subprogram
CSUSUBP Description
What it does Returns information about a Natural Construct model

subprogram, such as the PF-key settings and thewindow sizes.
This subprogram receives the name of amodel subprogram
and returns information about that subprogram. The
information corresponds to the data accessed through the
Maintain Subprogram function.

PDASs used CSASUBP
CSASTD
Files accessed NCST-SUBPROGRAM

DriversMenu Option

CTESUBP Natural Construct CTESUBP1
Aug 15 Driver for subprogram CSUSUBP 1of 1
Subprogram Name: __

Description....:

Backward Forward Flag: W ndow Length : Key Name No. O her Keys: _
Left Right Flag......: W ndow Col ums:  --------

Test Key Flag........:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit e

Driver for Subprogram CSUSUBP Window
Additional Drivers Menu, NCST Model/Frame Related Subprograms Menu,
NCST Subprograms Information Option
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CSUTEST Program

CSUTEST Description

What it does Tests the subprograms for Natural Construct-generated
models. This program tests the individual subprograms for
Natural Construct-generated models. For information, see
Testing the M odel Subprograms, page 143.

PDASs used None

File accessed NCST-SUBPROGRAM
NCST-CONTROL

Drivers Menu Option

CSUTEST Natural Construct CSUTESML
Aug 14 Single Mbdul e Test Program 04: 54 PM
Code Function *Model :

....................... Number al | subprograns to be executed
R Release Variabl es

|
* Execute All Subp. \ |
1-9 Execute One Subp. _ Cear : ___ \
E Edit source _ Md 1. Md 60 ___
C dear Edit Buffer _ Md 2: Md 7:
?  Help _ Md 3 ___~  _ Md 8 __
Term nate _ Md 4 __  _Md 9 __
....................... ~ Md 5 Mod 10: _ -
_ _ Pregen: ___ Save -
Sour ce _ Documt: __ Postgn: ____
Li nes
Total : 133 Frane Paraneter or Exit Nane
_ GOher :
_ Oher
_ GOher
_ Oher

- -PF6---PF7--- PF8- -~ PF9- -- PF10- - PF11- - PFL
mai

-
N
i)
al
ol

Ent er - PF1- - - PF2- - - PF3- - - PF4- - -
help retrn quit

Single Module Test Program Panel
Additional Drivers Menu, NCST Model/Frame Related Subprograms Menu
Test NCST Generated Models Option
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CSUTLATE Subprogram
CSUTLATE Description
What it does Translates message text at runtime. This subprogram receives

Parameters used

Files accessed

amessage number and position value and retrieves the
appropriate text. If the message text contains multiple items
delimited by aslash (/), the position value identifieswhich text
is translated.

This subprogram is invoked from the CSUCURS and
CSUCURSL subprograms.

CSATLATE
CSASTD

SYSTEM-FUSER
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CSUTRANS Subprogram
CSUTRANS Description
What it does Translates screen prompts before they are displayed. This

subprogram receives a defined data structure (typically a
translation LDA) containing SY SERR message numbers and
translates them into the appropriate text. For more information
about SY SERR message numbers, see Using SY SERR
Refer ences, page 406.

CSUTRANS reads the supplied data structure, searching for
one of two message number patterns: *NNNN or *NNNN.A,
where *NNNN identifies the message number and .A
identifies a position within the message number. If a message
number of the type * NNNN is located, the entire SY SERR
message is retrieved. If a message number of type *NNNN.A
is located, the portion of the message corresponding to the .A
notation isretrieved. A message number can have up to 15
positions: the values 1 to 9 represent thefirst nine positions,
and the values A to F represent the 10th to 15th positions.

Tolocate the text corresponding to a message number, specify
the library in which the SY SERR message numbers and text
reside. By default, CSUTRANS checksthe SY SERR message
CSTLDA library. In most cases, you will create your own

SY SERR message library. If you do, enter the library namein
the #MESSAGE-LIBRARY field.

In addition to retrieving the appropriate language message text,
CSUTRANS searches for any formatting characters and
formats the text as appropriate. For more information, see
Formatting SY SERR M essage Text, page 412.

CSUTRANS requires a specific data structure. The example
on the following page shows the translation LDA for the
Standard Parameters panel for the Batch model:
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CSUTRANS

Description (continued)

* * **SAG TRANSLATI ON LDA

* * * ysed by CTETRANS.

1 CTE- MAL

2

TEXT

#GEN- PROGRAM

#SYSTEM

#GDA

#TI TLE

#DESCS

#GDA- BLOCK

#MAP- HEADER1

#MAP- HEADER2

#USE- M5G- NR

#PASSWORD- CHECK

TEXT

3 TRANSLATI ON- TEXT
4 TEXT- ARRAY

ADDI Tl ONAL- PARVS

3 #MESSAGE- LI BRARY

3 #LDA- NAME

3 #TEXT- REQUI RED

3 #LENGTH- OVERRI DE

WWWWwWwwWwwwww

/* Corresponds to syserr message

A 20 INIT< *2000.1,.'>
A 20 INIT< *2000. 2, + >

A 20 INIT< *2000. 3, > >

A 20 INIT< *2001.1,+/ 16' >
A 20 INIT< *2001.2,.'>

A 20 INIT< *2001.3,>' >

A 20 INIT< *2049.1,./18 >
A 20 INIT< *2049.2,>/18" >
A 20 INIT< *2050.1,.'>

A 20 INIT< *2050. 2, ./20" >
A 1 (1:200)

A 8 INT< CSTLDA >

A 8 INT< CTE-MAL' >

L | NI T<TRUE>

|

4 |* Length to translate

Other details about the structural elements include:

Thefirst comment line (** SAG TRANSLATION LDA)
indicates that thisisatranslation LDA. During a static
install, Natural Construct scans for this comment line and
replaces the SY SERR numbers with the appropriate text.

The CTE-MAL level 1 structure nameistypically the LDA
name; use this qualifier whenever the variables are
accessed.

Thelevel 3 variables (#GEN-PROGRAM, #SY STEM,
#GDA, etc.) are screen prompts that areinitialized with a
valid SY SERR number. All SY SERR numbers use the
*NNNN.A notation and are listed in sequential order.

Note:  This sequence does not apply to positions after the period
within the *NNNN.A notation. For example, you can list
*2000.2 before *2001.1.

The TEXT-ARRAY value must match the total number of
bytesin all prompt variables to be translated.

The #fMESSAGE-LIBRARY valueindicates the SY SERR
library where the text is stored.

The #TEXT-REQUIRED logical indicates whether
translation is required, If it is, this field ensures that
translation is performed only once.
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CSUTRANS Description (continued)
PDA used CSATRANS

CSASTD
File accessed SYSTEM-FUSER

Drivers Menu Option

CTETRANS *x*xx* Natural Rel ated subprogranms *****

Cct 21 - Driver for subprogram CSUTRANS - 1of 1
Transl ation LDA .... CTE- VAL

I nput Paraneters ... #GEN PROGRAM *2000.1,._

#SYSTEM *2000. 2, +

#TI TLE *2001.' 1,+/16___
#DESCS *2001. 2, .

#MESSAGE- LI BRARY CSTLDA
#LDA- NAME CTE- MAL_
#TEXT- REQUI RED X

#LENGTHOVERRIDE __ 0
Enter - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
hel p quit reset bkwrd frwd right left

Sample Driver for Subprogram CSUTRANS Window
Natural-Related Drivers Menu, Retrieve Application Error Messages
Retrieve Block Messages Option

Note:  Thisdriver programisprovided as asample only. Because the screen prompts
translated by CSUTRANS vary depending on the application you are devel-
oping, the driver program must be tailored to the application.
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CSUXCHK Subprogram

CSUXCHK Description

What it does Scans for the existence of a user exit in the edit buffer. This
subprogram receives the name of a user exit and scans the edit
buffer for that name.

PDA used CSAXCHK
Files accessed None

DriversMenu Option

CTEXCHK Natural Construct CTEXCHK1
Aug 14 Driver for subprogram CSUXCHK 1of 1

Read in New Source: _
*New Source Nane...: _
New Source Library: DEVPR __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSUXCHK Window
Additional Drivers Menu, User Exit Related Subprograms Menu
Validate Format for Input Vaue Option
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CSU2LONG Subprogram

CSUZ2LONG Description

What it does Converts along variable nameto an abbreviation. This
subprogram receives along character string (32 characters)
and a desired length, and returns the truncated string
(abbreviation). The sixth position of the string is thefirst
position truncated. If no length is given, the default is 30.

If thelong string is not longer than the desired length, the string
is still truncated. For example, if thelong string is“ THIS- IS
A-LONG-VARIABLE” and the desired length is 20, the short
string is“THIS-A-LONG-VARIABLE”.

Note:  Usethis subprogram when you add charactersto afile or field
namethat is already 32 characters long.

PDA used CSA2LONG
Files accessed None

DriversMenu Option

CTE2LONG Natural Construct CTE2LNGL
Aug 14 Driver for subprogram CSU2LONG 1of 1
Long Narme.....:

Maxi mum Length: ___

Short Nane....:

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CSU2LONG Window
Additional Drivers Menu, General Utility Subprograms Menu,
Shorten aLong Variable Name Option
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Predict-Related Subprograms (CPU*)

The subprograms described in this section retrieve information from the Predict data
dictionary. While some of these subprograms generate code, most supply information
to the calling subprogram and the calling subprogram generates the code.

Note:  If you use Software AG'’s Entire Net-work, the Predict data can reside on a
platform other than the platform on which Natural Construct is running.

Note:  Driver programs for many of the supplied programs/subprograms are avail-
able through the Drivers menu option on the Administration main menu. If a
driver program is available, its location is listed in the Drivers Menu Option
section in the program/subprogram’ s description. For moreinformation about
the supplied driver programs, see Drivers Menu Function, page 66.

With Natural Security Installed

If Natural Security isinstalled, the Predict-related subprograms restrict access to file
and field information. Users can only retrieve information for fileslinked to the current
application.

While generating a program, the program may access information about the same file
many times. To avoid security checks each time, the access subprograms use the FILE-
CODE field. ThisINPUT/OUTPUT field accesses file information and acts as a cipher
code to avoid multiple security checks on the samefile; it is availablefor all supplied
subprograms.

If you are developing under Natural Security, includethe FILE-CODE field in the mod-
el PDA for each file used multiple times during generation. The FILE-CODE field is
passed in the PDA of the access subprogram and reassigned back to the model PDA af-
ter each call.

Example of using the FILE-CODE field

To avoid security checks for each access, the model subprogram that invokes CPUEL
contains the following statements:
ASSI GN CPAEL. FI LE- CODE = #PDA- FI LE- CODE

CALLNAT ' CPUEL' CPAEL CSASTD
ASSI GN #PDA- FI LE- CODE = CPAEL. FI LE- CODE
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Note:  For an example of using these subprograms to restrict access to file and field
information, refer to the CUSCGPR program in the SY SCST library.

The following sections describe subprograms that retrieve information from Predict.

CPU-OBJ Subprogram

CPU-OBJ Description

What it does Generates an external data area based on a Predict file view.
This subprogram receives the view name and a set of logical
variables that define the generation options. It generates an
external data area structure to match the view. It can also
generate the C# variablesfor each C* variablethat corresponds
toan MU or PE and/or includes the corresponding REDEFINE
fields for redefined fields or superdescriptors.

For information about INPUT/QUTPUT parameters, refer to
the CPA-OBJ data areain the SY SCST library.

PDASs used CPA-OBJ
CSASTD

Files accessed SYSDIC-EL
SYSDIC-FI

DriversMenu Option

CTE- OBJ Natural Construct CTE- OBJ1

May 12 Driver for subprogram CPU- OBJ 1of 1

*File:

Buil d Redefines..: _ Structure Level: _

Super De Redefines: _ Joi ned Fld Nane:

Cstars...........:. _ Joined Length..: __

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF1
help retrn quit nai

Driver for Subprogram CPU-OBJ Window
Predict-Related Drivers Menu, Generate Data Areas Menu, External Option
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CPU-OBJ2 Subprogram

CPU-OBJ2

Description

What it does

Note:

Parameters used

Files accessed

Issues CALLNAT tothe#CALLNAT subprogram and passes
information about elements that make up an object. This
subprogram receives:

e aview name

» akey name

» aset of options

+ the name of a passed subprogramto CALLNAT

An object is derived from view and key names. The view and
key names are based on intra-object relationships defined in
Predict (for example, ORDER-HEADER-HAS-ORDER-
LINES).

The elements of an object are the individua fieldsin thefiles
that make up the object. This subprogram traverses the object
tree and checks each element. For each element, it
CALLNATsthe #CALLNAT subprogram and passes it
information about the element (for example, the format,
length, and type).

Y ou can set options to limit or extend the number of elements
to check (for example, whether toinclude all field redefinitions
or just the lowest levels).

This subprogram replaces the CPU-OBJ subprogram; for all
new development, use CPU-OBJ2.

CPA-OBJR
CPA-ODAT
CU--PDA
#PASS(AL/1:V)
CSASTD

SYSDIC
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CPU-OREL Subprogram

CPU-OREL

Description

What it does

Parameters used

Fil